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ABSTRACT  OF  DISSERTATION 


ANXIETY  IN  PATIENTS  WITH  CARDIAC  DISEASE 


Anxiety  may  cause  adverse  outcomes  through  physiologic  pathways  in  patients 
with  cardiac  disease.  The  purpose  of  this  dissertation  was  to  investigate  anxiety  and  its 
correlates  in  persons  with  acute  myocardial  infarction  (AMI)  and  heart  failure  (HF).  The 
specific  aims  were  to:  1)  evaluate  whether  anxiety  levels  early  after  AMI  differ  across 
five  countries,  and  to  determine  whether  an  interaction  between  country,  and 
sociodemographic  and  clinical  variables  contributes  to  variations  in  reporting  anxiety;  2) 
review  and  analyze  the  measurement  of  anxiety  for  cardiac  patients;  3)  determine 
whether  heart  rate  (HR)  and  blood  pressure  (BP)  are  related  to  anxiety  in  patients  with 
HF,  patients  with  AMI,  and  healthy  individuals;  4)  determine  whether  the  single-item 
Anxiety  Level  Index  (ALI)  is  a  valid  alternative  to  the  State  Anxiety  Inventory  (SAI)  or 
the  anxiety  subscale  of  the  Brief  Symptom  Inventory  (BSI)  for  assessing  state  anxiety  in 
patients  with  AMI;  5)  determine  the  best  predictive  model  of  health  status,  given 
sociodemographic,  clinical,  health  perception,  and  emotional  variables  for  patients  with 
HF;  and  6)  review  neural  control  of  HR,  describe  heart  rate  variability  (HRV),  and 
summarize  research  findings  regarding  HRV  of  HF  patients. 

Four  studies  were  conducted  using  existing  data  from  four  samples  of  patients 
with  either  AMI  or  HF.  The  first  was  a  prospective,  comparative  study  of  912  patients 
from  five  countries  regarding  anxiety  after  AMI.  In  the  second  study,  a  cross-sectional 
design  was  used  to  examine  the  relationships  of  anxiety  with  and  HR  and  BP  in  54 
patients  with  AMI,  32  patients  with  HF,  and  31  healthy  individuals.  Next,  cross-sectional 
data  on  three  measures  of  anxiety  were  analyzed  in  243  patients  with  AMI.  Finally, 
cross-sectional  data  from  87  patients  with  HF  were  evaluated  to  determine  predictors  of 
health  status. 


Patients  from  each  country  experienced  high  anxiety.  Culture  did  not  account  for 
variations  in  anxiety.  Heart  rate  and  BP  did  not  accurately  reflect  level  of  anxiety.  ALI 
scores  were  moderately  correlated  with  SAI  and  BSI  anxiety  subscale  scores,  but  the 
Bland- Altman  method  indicated  the  ALI  lacked  construct  validity.  The  strongest 
predictors  of  health  status  were  New  York  Heart  Association  class,  anxiety,  and 
depression. 


KEYWORDS:  Anxiety,  Heart  Failure,  Acute  Myocardial  Infarction,  Health  Status, 
Heart  Rate  Variability 
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CHAPTER  ONE 


Introduction 

Anxiety  is  a  complex  and  distressing  emotion  with  psychological,  physiological, 
behavioral,  and  cognitive  manifestations.1,2  As  a  normal  reaction  to  a  real  or  perceived 
danger,  anxiety  can  be  protective.1  Persistent  anxiety,  however,  is  often 
counterproductive  or  even  harmful.1  Anxiety  may  impede  psychosocial  adaptation  to 
cardiovascular  disorders,  hinder  physical  rehabilitation,  contribute  to  nonadherence, 
worsen  health-related  quality  of  life,  cause  greater  symptom  burden  and  disability,  and 

'in  • 

interfere  with  patients’  self-care,  work,  and  leisure  activities.  '  In  addition,  patients  who 
are  overly  anxious  may  be  unable  to  learn  or  act  upon  new  information  about  necessary 
life-style  changes.8 

The  prevalence  of  anxiety  is  69-70%  for  patients  with  AMI.9,10  Symptoms  of 
anxiety  persisted  at  least  1  year  for  16-35%  of  acute  myocardial  infarction  (AMI)  patients 
who  were  anxious  while  hospitalized.10,11  Among  others  with  AMI,  anxiety  peaked  1-2 
weeks  post-discharge  and  remained  stable  for  3-5  years.4 

Up  to  70%  of  patients  with  heart  failure  (HF)  have  high  levels  of  anxiety.12  Three 
months  after  hospitalization,  patients  with  either  AMI  or  HF  had  higher  levels  of  anxiety 
than  healthy  elders.13  In  one  study,  patients  with  HF  reported  anxiety  levels  that  were 
nearly  as  high  as  for  patients  with  neuropsychiatric  disorders.14  Women  with  HF  had 
higher  anxiety  than  a  normative  group  of  women,  elderly  women,  and  women  with  either 
hypertension  or  cancer.15  Van  Jaarsveld  and  colleagues  reported  that  patients  were  more 
anxious  6  weeks  after  diagnosis  with  HF  than  at  baseline.16  In  the  same  study,  anxiety 
levels  were  even  higher  12  months  after  diagnosis. 
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In  many  respects,  it  is  not  surprising  that  patients  with  HF  or  AMI  are  anxious. 
Potential  sources  of  anxiety  include  progressive  and  debilitating  physical  symptoms, 
multifaceted  treatment  regimens,  recurring  hospitalization,  perceived  hopelessness  and 
loss  of  control,  failure  of  accustomed  coping  mechanisms,  isolation  from  family  and 
friends,  frustrations  with  a  complicated  healthcare  system,  financial  worries,  and  fear  of 
death.12’17'19 

9  9H 

Anxiety  exists  on  a  continuum  from  normal  transient  emotion  ’  to  pathological 
psychiatric  conditions  such  as  generalized  anxiety  disorder,  panic  disorder,  posttraumatic 
stress  disorder,  and  obsessive-compulsive  disorder.  ’  Many  patients  with  HF  or  AMI 
are  anxious  but  do  not  meet  diagnostic  criteria  for  an  anxiety  disorder.  Nonetheless, 
research  to  date  strongly  suggests  that  anxiety  reactions  along  this  continuum  have 
comparable  cognitive,  neurobiological,  and  behavioral  components,24  and  that  clinical 
anxiety  and  subsyndromal7  anxiety  are  not  fundamentally  different  phenomena  25 

Importantly,  anxiety  is  associated  with  adverse  outcomes  such  as  poor  functional 
status,  recurrent  ischemia,  reinfarction,  dysrhythmias,  and  increased  mortality  for  patients 
with  cardiovascular  disorders.  ’  ’  "  Yet,  clinicians  and  researchers  alike  have  virtually 
ignored  the  impact  of  this  risk  factor,  ’  "  as  evidenced  by  their  failure  to  routinely 
assess  for  anxiety.32,33  Among  the  minority  of  clinicians  who  do  assess  anxiety,  no 
standardized  approach  to  the  measurement  of  anxiety  is  evident.  Similarly,  it  is  difficult 
to  compare  findings  across  studies  because  researchers  use  dissimilar  instruments  to 
measure  anxiety.  Consequently,  anxiety  is  poorly  understood  for  patients  with  HF  or 
AMI. 
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It  is  necessary  to  implement  interventions  to  reduce  high  levels  of  patient  anxiety 
and  thwart  its  detrimental  consequences.  There  is,  however,  no  agreement  about  how 
best  to  treat  anxious  patients,  and  clinicians  are  frustrated  by  the  lack  of  interventions  for 
anxiety  in  patients  with  HF  or  AMI.  It  is  essential  that  researchers  further  characterize 
anxiety  for  patients  with  HF  or  AMI  so  that  effective  interventions  can  be  designed  and 
applied. 

In  chapter  two  of  this  dissertation,  the  results  of  cross-cultural  comparisons  of 
anxiety  among  patients  with  AMI  are  presented.  Anxiety  is  a  universal  phenomenon; 
nevertheless,  culture  affects  interactional  processes  that  underlie  emotions.34  This  study 
fulfilled  a  need  to  explore  the  effect  of  culture  on  anxiety,  as  findings  may  provide  insight 
into  the  scope  and  nature  of  anxiety.  In  this  study,  patients  with  AMI  from  five  countries 
were  assessed  for  anxiety.  Multifactorial  analysis  of  covariance  (ANCOVA)  was  used  to 
evaluate  whether  there  were  differences  in  anxiety  scores  among  the  five  countries  while 
controlling  for  sociodemographic  characteristics  upon  which  the  countries  differed. 
Furthermore,  multifactorial  ANCOVA  was  used  to  determine  whether  sociodemographic 
and  clinical  characteristics  interacted  with  country  to  produce  a  differential  impact  on 
anxiety. 

In  chapter  three,  a  critical  review  and  analysis  regarding  the  measurement  of 
anxiety  illustrated  the  problems  of  inadequate  conceptualization  of  anxiety  and 
inconsistent  measurement  of  anxiety  in  HF  and  AMI  patients.  Definitions  of  anxiety 
were  reviewed  and  three  anxiety  assessment  instruments,  the  State-Trait  Anxiety 
Inventory,  the  Anxiety  Subscale  of  the  Brief  Symptom  Inventory  (BSI),  and  the  Hospital 
Anxiety  and  Depression  Scale,  were  described  in  detail,  compared,  and  contrasted.  A 
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concluding  focus  was  to  summarize  major  findings  from  previous  studies  regarding 
anxiety  for  patients  with  HF  or  AMI. 

In  chapter  four,  the  results  of  a  study  to  determine  whether  heart  rate  and  blood 
pressure  were  related  to  level  of  anxiety  in  patients  with  chronic  advanced  HF,  patients 
with  AMI,  and  healthy  individuals  are  presented.  Critical  care  nurses  frequently  use 
changes  in  heart  rate  and  blood  pressure  as  indicators  of  anxiety.35,36  However,  this 
practice  may  be  misguided  as  changes  in  physiologic  signs  are  challenging  to  interpret  in 
acutely  ill  patients  because  there  are  usually  several  plausible  explanations  for  such 
changes.37  In  the  current  study,  mean  anxiety  levels  were  calculated  and  reported  for 
each  group.  Correlation  coefficients  were  computed  between  the  mean  anxiety  level  of 
each  group  and  heart  rate,  systolic  blood  pressure,  and  diastolic  blood  pressure.  In 
addition,  each  of  the  three  groups  were  subdivided  into  a  “high  anxiety  group”  and  a  “low 
anxiety  group.”  Two-tailed  t  tests  were  used  to  evaluate  whether  the  high  and  low 
anxiety  groups  manifested  differences  in  mean  heart  rate,  systolic  blood  pressure,  and 
diastolic  blood  pressure. 

In  chapter  five,  results  are  presented  from  a  study  that  was  conducted  to  determine 
whether  a  single-item  anxiety  assessment  instrument,  the  Anxiety  Level  Index  (ALI),  is  a 
valid  alternative  to  the  State  Anxiety  Inventory  (SAI)  or  the  anxiety  subscale  of  the  BSI 
in  assessing  state  anxiety  for  patients  with  AMI.  Clinicians  have  not  adopted  an  anxiety 
assessment  instrument  for  widespread  use,  due  in  part  to  the  unavailability  of  an  easy-to- 
administer  anxiety  instrument  that  is  not  burdensome  to  either  clinicians  or  critically  ill 
patients.  Others  identified  the  need  for  a  simple  method  of  assessing  anxiety  in  acutely  ill 
patients38,39  and  suggested  that  a  single-item  anxiety  assessment  instrument  may  be  the 
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solution.  In  this  study,  ALI  scores  were  compared  to  SAI  and  BSI  anxiety  subscale 
scores  using  Spearman’s  rho  test  and  the  Bland- Altman  method. 

In  chapter  six,  the  results  of  a  study  to  determine  the  best  model  of  health  status 
from  among  relevant  sociodemographic,  clinical,  health  perception,  and  emotional 
variables  are  presented.  Anxiety  may  adversely  affect  all  three  facets  of  health  status: 
health-related  quality  of  life,  functional  status,  and  symptom  burden.  Previous  data  have 
shown  little  relationship  between  clinical  variables  and  components  of  health  status;40,41 
therefore,  this  research  was  needed  to  evaluate  the  effects  of  health  perception  and 
emotional  variables  on  health  status.  Hierarchical  multiple  regression  analyses  were 
conducted  to  determine  the  best  predictors  of  health  status.  The  sociodemographic  and 
clinical  variables  were  entered  first  in  separate  steps,  followed  by  health  perception  and 
then  emotional  variables  to  determine  their  additive  impact. 

In  chapter  seven,  neural  control  of  heart  rate  and  heart  rate  variability  are 
described.  Moreover,  the  work  of  previous  investigators  who  examined  heart  rate 
variability  for  patients  with  HF  is  summarized  and  analyzed.  Although  the  mechanisms 
whereby  anxiety  is  associated  with  cardiac  outcomes  are  not  entirely  clear,42  evidence 
suggests  that  a  physiologic  pathway  links  anxiety  with  adverse  outcomes.  Proposed 
models  of  the  relationship  between  psychological  influences  and  heart  disease  generally 
emphasize  the  role  of  the  autonomic  nervous  system  43,44  According  to  the 
pathophysiologic  model,43,44  psychological  factors  stimulate  sympathetic  nervous  system 
activity,  thus  releasing  catecholamines  that,  in  time,  produce  harmful  consequences. 
Heart  rate  variability  analysis  is  one  approach  that  has  been  used  to  detect,  quantify,  and 
trend  changes  in  autonomic  activity  for  patients  with  HF. 
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In  chapter  eight,  summary  and  concluding  remarks  based  on  all  chapters  are 
presented.  Recommendations  for  practice  and  future  research  are  outlined. 
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CHAPTER  TWO 


A  Five-Country  Comparison  of  Anxiety  Early  after  Acute  Myocardial  Infarction 

Synopsis 

Objectives:  The  purposes  of  this  study  were  to  evaluate  whether  anxiety  after  acute 
myocardial  infarction  (AMI)  differs  across  five  diverse  countries,  and  to  determine 
whether  an  interaction  between  country,  and  sociodemographic  and  clinical  variables 
contributes  to  variations  in  reporting  anxiety. 

Background:  Anxiety  is  common  after  AMI  and  has  the  potential  to  negatively  affect 
physical  and  psychosocial  recovery.  There  have  been  no  cross-cultural  comparisons  of 
anxiety  among  AMI  patients. 

Methods  and  Results:  A  total  of  912  individuals  with  confirmed  AMI  were  enrolled  in 
this  prospective,  comparative,  cross-cultural  study.  Anxiety  was  assessed  within  72 
hours  of  hospital  admission  using  the  Brief  Symptom  Inventory.  The  mean  level  of 
anxiety  in  the  entire  sample  was  0.62  ±  0.76,  which  is  77%  higher  than  the  normal  mean 
level.  Anxiety  levels  were  not  significantly  different  among  the  countries,  with  the 
exception  that  patients  in  England  reported  lower  levels  of  anxiety  than  those  in  the  U.S. 
(P  =  .03).  However,  this  difference  disappeared  after  controlling  for  sociodemographic 
variables  on  which  the  countries  differed. 

Conclusions:  Patients  from  each  country  studied  experienced  high  anxiety  after  AMI. 
Even  though  various  cultures  were  represented  in  this  study,  culture  itself  did  not  account 
for  variations  in  anxiety  after  AMI.  It  appears  that  anxiety  after  AMI  is  a  universal 
phenomenon. 

Key  Words:  Acute  Myocardial  Infarction,  Anxiety,  International 
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Introduction 


Ischemic  heart  disease  affects  people  worldwide  without  regard  to  geographic 
location,  socioeconomic  status,  or  gender.  According  to  the  World  Health  Organization, 
over  7.1  million  people  die  from  ischemic  heart  disease  each  year.1  Although  it  is  well 
established  that  ischemic  heart  disease  is  the  leading  cause  of  mortality  in  Western 
countries,  there  has  been  an  alarming  increase  in  deaths  from  ischemic  heart  disease  in 
developing  countries.  Therefore,  experts  predict  that  by  the  year  2020,  over  1 1.8  million 
persons  will  die  of  ischemic  heart  disease  annually,  which  will  make  it  the  leading  cause 
of  death  worldwide.3 

Numerous  investigators  have  studied  the  physiologic  and  emotional  responses  of 
patients  from  Western  countries  following  acute  myocardial  infarction  (AMI).4'8  One 
such  emotional  response  is  anxiety,  which  has  been  defined  as  a  “psychophysiological 
phenomenon  experienced  as  a  foreboding  dread  or  threat  to  a  human  organism  whether 
the  threat  is  generated  by  internal,  real  or  imagined  dangers.”9,  p  1  Investigators  from 
North  America  reported  that  10%  to  26%  of  patients  with  AMI  had  higher  levels  of 
anxiety  than  patients  with  a  psychiatric  disorder.6,10  However,  the  prevalence  of  anxiety 
after  AMI  has  not  been  studied  extensively  among  international  populations.  In  addition, 
to  our  knowledge,  no  investigators  have  evaluated  whether  the  psychosocial  or 
physiologic  factors  that  are  related  to  anxiety  interact  with  the  unique  culture  within  each 
country  to  produce  a  differential  impact  on  anxiety. 

Understanding  anxiety  from  an  international  perspective  is  important  because 
anxiety  poses  a  significant  risk  to  patients  after  AMI.  This  risk  may  result  from 
activation  of  the  sympathetic  nervous  system  and  hypothalamic-pituitary-adrenal  axis.11 
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Anxiety  after  AMI  is  associated  with  increased  in-hospital  complications  such  as  lethal 
dysrhythmias,  continued  ischemia,  and  reinfarction.6  Furthermore,  anxiety  has  been 
shown  to  predict  future  coronary  events  and  mortality  survival  after  AMI.5’7'8  However, 
individuals  from  different  ethnic  and  cultural  backgrounds  may  vary  in  their  biological 
response  to  anxiety.12 

People  from  all  cultures  and  countries  experience  anxiety.13  Moreover,  culture 
influences  the  perception  of  a  stress-producing  situation,  symptoms  of  stress,  and  the 
expression  of  emotions.14  Accordingly,  the  purposes  of  this  study  were  to  evaluate 
whether  anxiety  after  AMI  differed  across  five  countries  and  to  determine  whether  an 
interaction  between  country,  and  sociodemographic  and  clinical  variables  contributed  to 
variations  in  the  expression  of  anxiety.  We  previously  reported  that  women  had  higher 
levels  of  anxiety  than  men  in  an  international  sample  of  AMI  patients.15  In  addition,  we 
noted  that  there  were  no  differences  in  anxiety  level  across  countries.15  We  conducted 
this  secondary  analysis  to  further  explore  the  effect  of  culture  on  anxiety. 

Methods 

Design 

This  prospective,  comparative,  cross-cultural  study  was  a  substudy  of  a  large 
international  investigation  of  anxiety  early  after  AMI.15  In  the  current  study  we 
compared  anxiety  levels  of  participants  with  a  diagnosis  of  AMI  in  five  countries.  The 
participants’  state  anxiety  was  assessed  within  the  first  72  hours  of  hospital  admission. 
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Sample  and  Settings 


Participants  were  recruited  from  community  hospitals  and  academic  medical 
centers  from  five  countries  -  Australia,  England,  Japan,  South  Korea,  and  the  United 
States  (U.S.).  Eligibility  criteria  for  participation  in  this  study  included:  1)  AMI 
documented  by  elevated  cardiac  isoenzymes  and  typical  ECG  changes;  2)  onset  of  AMI 
outside  of  the  hospital  or  other  institutional  setting,  such  as  an  extended  care  facility;  3) 
hemodynamic  stability  and  absence  of  pain  at  the  time  of  interview;  and  4)  intact 
cognitive  function  that  allowed  the  participant  to  answer  questions  concerning  their 
emotional  status.  Participants  with  life-threatening  or  currently  debilitating  co¬ 
morbidities  were  excluded  from  the  study.  These  criteria  were  selected  in  order  to 
minimize  psychological  and  hemodynamic  factors,  other  than  the  AMI  experience,  that 
affect  anxiety. 

Measurement 

Sociodemographic  and  clinical  characteristics.  Research  assistants  interviewed 
participants  and  evaluated  their  medical  records  to  obtain  the  following 
sociodemographic  and  clinical  data:  age,  education,  gender,  marital  status,  Killip 
classification,  systolic  and  diastolic  blood  pressure  on  admission,  pulse  on  admission, 
participant  estimate  of  greatest  intensity  of  chest  pain  prior  to  admission  on  a  scale  of  0  to 
10  (0  =  none;  10  =  worst  pain  ever  felt),  medications  used  during  hospitalization;  and 
history  of  hypertension,  diabetes,  myocardial  infarction,  smoking,  coronary  artery  bypass 
grafting,  and  percutaneous  coronary  intervention. 

Anxiety.  We  used  the  Anxiety  Subscale  of  the  Brief  Symptom  Inventory  to 
measure  patients’  perception  of  their  current  level  of  anxiety.  Although  concise,  the  6- 
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item  subscale  is  a  sensitive,  reliable,  and  valid  measure  of  state  anxiety  in  acutely  ill 
persons.16  The  Anxiety  Subscale  of  the  Brief  Symptom  Inventory  was  selected  because  it 
minimizes  participant  burden,  is  reliable  and  valid,  was  conceptually  relatively  easy  to 
translate  from  English  to  Korean  and  Japanese,  and  does  not  include  physical  indicators 
of  anxiety.  This  instrument  has  been  used  successfully  in  a  number  of  studies  of  anxiety 
among  cardiac  patients.6’15  Using  a  scale  of  0  to  4  (0  =  “not  at  all”  and  4  =  “extremely”), 
participants  rate  their  level  of  emotional  distress  related  to  six  symptoms  of  anxiety  such 
as  restlessness,  nervousness,  and  tension.  The  values  for  the  six  items  are  averaged,  with 
the  averaged  score  representing  the  participant’s  overall  level  of  state  anxiety.  Thus, 
mean  scores  can  range  from  0  to  4.  High  standard  deviations  are  common  and  reflect 
variability  in  the  samples  studied.16 

Native  speaking  researchers  translated  the  Sociodemographic  and  Clinical  Data 
Form  and  the  Anxiety  Subscale  of  the  Brief  Symptom  Inventory  from  English  into 
Korean  and  Japanese  to  ensure  linguistic  and  cultural  equivalence.  A  second  native 
speaking  researcher  translated  the  instruments  back  into  English  to  ensure  that  the 
translation  process  did  not  distort  the  meaning  of  the  instruments.  There  was  100% 
agreement  on  the  items. 

Research  conducted  during  instrument  development  supported  the  construct, 
convergent,  and  discriminant  validity  of  the  Anxiety  Subscale  of  the  Brief  Symptom 
Inventory.16  In  previous  research  with  cardiac  patients,  internal  consistency  as  reflected 
by  Cronbach’s  alpha  ranged  from  0.85-.87.  ’  In  the  current  study,  reliability  of  the 
Anxiety  Subscale  was  tested  using  Cronbach’s  alpha  and  was  0.88  for  the  Australian 
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participants,  0.90  for  participants  from  England,  0.87  for  the  Japanese  participants,  0.90 
for  the  South  Korean  participants,  and  0.85  for  the  U.S.  participants. 

Procedures 

The  Institutional  Review  Board  or  its  equivalent  at  each  site  granted  permission  to 
conduct  this  study,  and  this  investigation  conformed  with  the  principles  outlined  in  the 
Declaration  of  Helsinki.  All  participants  gave  written  informed  consent  after  trained 
research  assistants  from  each  country  explained  the  study  to  them.  The  research 
assistants  were  experienced  cardiovascular  nurses  who  collected  data  from  each 
participant  within  72  hours  (mean  53  +  38  hours)  of  admission  to  the  hospital.  During 
the  interview,  participants  completed  the  Sociodemographic  and  Clinical  Data  Form  and 
the  Anxiety  Subscale  of  the  Brief  Symptom  Inventory.  Some  participants  completed  the 
instruments  independently;  however,  most  requested  that  the  research  assistants  read  the 
information  to  them.  In  addition,  clinical  data  were  abstracted  from  each  participant’s 
medical  record. 

Statistical  Analyses 

All  data  were  entered  into  a  personal  computer  and  analyzed  using  SPSS 
software,  version  1 1.5.  Data  are  presented  as  frequencies  and  means  ±  standard 
deviations.  To  compare  baseline  differences  in  sociodemographic  and  clinical 
characteristics  among  countries,  one-way  analysis  of  variance  (ANOVA)  or  chi-square 
were  used,  as  appropriate  to  the  level  of  measurement.  Multifactorial  analysis  of 
covariance  (ANCOVA)  was  used  to  evaluate  whether  there  were  differences  in  mean 
anxiety  scores  among  the  five  countries  while  correcting  for  sociodemographic 
characteristics  upon  which  the  countries  differed.  Furthermore,  multifactorial  ANCOVA 
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was  used  to  evaluate  whether  sociodemographic  and  clinical  characteristics  interacted 
with  country  to  produce  a  differential  impact  on  anxiety.  A  P-value  of  <  .05  was 
considered  statistically  significant. 


Results 

Characteristics  of  Sample 

A  total  of  912  patients  with  AMI  participated  in  this  study;  127  from  Australia, 
144  from  England,  136  from  Japan,  128  from  South  Korea,  and  377  from  the  U.S. 
Sociodemographic  characteristics  of  the  sample,  by  country,  are  presented  in  Table  2.1. 
Patients’  mean  age  at  presentation  with  AMI  in  this  study  was  similar  among  the 
countries,  with  the  exception  that  patients  from  South  Korea  were  younger  (P  <  .02). 
Patients  from  England  and  South  Korea  reported  fewer  years  of  education  than  patients 
from  the  remaining  countries  (P  <  .004).  Substantially  more  patients  in  Japan  and  South 
Korea  were  married  than  patients  from  other  countries  (P  <  .001).  Comparison  of  clinical 
characteristics  among  countries  is  reported  in  Table  2.2. 

Anxiety  Levels  Among  the  Countries 

The  mean  level  of  anxiety  in  the  entire  sample  was  0.62  +  0.76  (range  0-3.83), 
which  is  77%  higher  than  the  normal  mean  level  of  0.35  reported  in  a  sample  of  healthy 
adults.16  Levels  in  each  country  are  illustrated  in  Figure  2.1.  The  mean  levels  of  anxiety 
in  each  country  were  as  follows:  0.54  in  Australia  (this  anxiety  level  is  54%  higher  than 
normal);  0.47  in  England  (34%  higher  than  normal);  0.66  in  Japan  (89%  higher  than 
normal);  0.64  in  South  Korea  (83%  higher  than  normal);  and  0.69  in  the  U.S.  (97% 
higher  than  normal). 
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In  all  countries,  patients  reported  high  anxiety  levels.  A  total  of  46%,  35%,  43%, 
52%,  and  50%  of  patients  in  Australia,  England,  Japan,  South  Korea  and  the  U.S., 
respectively,  reported  anxiety  levels  higher  than  the  norm  reference  mean.  A  total  of  7%, 
7%,  15%,  5%,  and  10%  of  patients  in  Australia,  England,  Japan,  South  Korea  and  the 
U.S.,  respectively,  reported  anxiety  levels  higher  than  the  mean  of  1.7  reported  for 
psychiatric  in-patients.16 

Although  there  was  a  significant  difference  in  anxiety  level  among  the  countries 
(P  =  .03)  on  the  overall  ANOVA,  post  hoc  testing  to  discover  where  the  countries 
differed,  using  the  Bonferroni  test,  revealed  that  only  England  and  the  U.S.  (P  =  .03) 
differed.  Patients  in  England  reported  lower  levels  of  anxiety  than  patients  in  the  U.S. 
This  difference  in  anxiety  level  disappeared  after  correction  for  sociodemographic 
variables  on  which  the  countries  differed. 

Interactions  Between  Country  and  Sociodemographic  and  Clinical  Variables  on  Anxiety 

The  following  sociodemographic  and  clinical  characteristics  were  examined  to 
determine  if  they  interacted  with  country  to  influence  anxiety:  age,  gender,  marital 
status,  education  level,  medical  history,  Killip  classification  on  admission,  use  of  various 
therapies  in  the  emergency  department,  and  pain  level.  None  of  these  variables  interacted 
with  country  to  affect  anxiety.  There  was  a  main  effect  seen  for  sex  and  age,  as  we  have 
previously  reported. 15  Women  and  younger  patients  in  each  country  reported  higher 
levels  of  anxiety  than  men  and  patients  older  than  60  years. 
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Discussion 


The  principal  findings  from  this  study  were  that  anxiety  level  early  after  AMI  was 
high  among  patients  from  five  diverse  countries  on  four  continents  and  did  not  differ 
substantially  by  country.  Although  patients  from  England  reported  anxiety  levels  lower 
than  those  from  the  U.S.,  there  were  no  differences  among  any  of  the  other  countries,  and 
the  difference  between  English  and  American  patients  disappeared  after  correction  for 
sociodemographic  variables  on  which  the  countries  differed. 

To  our  knowledge,  this  is  the  first  cross-cultural  comparison  of  anxiety  levels  in 
AMI  patients  early  after  the  acute  event.  These  findings  demonstrate  that,  despite  the 
potential  influence  of  culture  on  emotion,14,18'19  patients  suffering  AMI  display  a  similar 
emotional  response  to  this  potentially  life-threatening  event.  If  culture  influences  the 
experience,  expression,  and  communication  of  emotion,  why  did  we  fail  to  find  a 
difference  in  the  expression  of  anxiety  among  patients  from  these  five  culturally  diverse 
countries?  Anxiety  is  thought  to  be  a  universal  emotion  found  in  all  societies,  but  the 
expression  and  communication  of  anxiety  are  believed  to  be  culturally  different. 

However,  Mesquita  and  Frijda,  in  a  comprehensive  review  of  cultural  variation  in 
emotions,  argue  that  there  are  few  data  from  which  one  can  conclusively  argue  that 
there  are  cultural  variations  in  emotion.  Depending  on  the  theoretical  framework  from 
which  one’s  view  arises,  there  are  data  to  support  the  notion  that  emotions  are  universal 
and  data  to  support  the  notion  that  emotions  are  social  constructs.21  They  further  note 
that  most  of  the  research  on  cross-cultural  comparisons  of  emotions  considered  only 
abstract  representations  of  emotions  and  not  concrete  representations,  such  as  the  specific 
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threat  of  physical  illness.  Thus,  the  expectation  that  there  are  cultural  differences  in  the 
expression  of  anxiety  may  be  unfounded. 

Little  cross-cultural  research  has  been  conducted  to  examine  the  emotions  of 
patients  after  AMI.  Scherer  reported  that  among  European,  Japanese,  and  American 
university  students,  Japanese  students  were  less  fearful  and  more  reserved  about 
expressing  their  fear  and  exhibited  a  diminished  physiological  response  to  fear.22  In 
contrast,  others  found  that  Chinese  men  who  underwent  cardiac  catheterization  and 
Taiwanese  patients  with  AMI  reported  similar  levels  of  anxiety  as  American  patients.19,23 
In  an  epidemiologic  review,  Lepine  pointed  out  that  anxiety  disorders  are  found  in  all 
countries  that  were  studied.  In  addition,  somatization  of  anxiety  appears  to  be  a 
common  reaction  across  a  variety  of  cultures.14  Anticipation  of  physical  danger  has  been 
reported  as  a  precursor  of  anxiety  in  both  non-Westem  and  Western  cultures.21 
Therefore,  our  finding  that  patients  with  AMI  from  five  diverse  countries  expressed 
similar  levels  of  anxiety  suggests  that  the  threatening  nature  of  AMI  produces  anxiety 
regardless  of  the  patient’s  culture. 

The  high  anxiety  level  seen  among  patients  in  all  countries  is  of  concern  for  a 
number  of  reasons.  The  level  of  anxiety  seen,  even  in  patients  from  the  country  with  the 
lowest  mean  anxiety  level,  is  substantially  higher  than  that  seen  in  healthy  individuals.16 
For  both  humanistic  and  clinical  reasons,  it  is  essential  to  address  this  level  of  anxiety. 
Anxiety  in  cardiac  patients  is  associated  independently  with  higher  short-  and  long-term 
morbidity  and  mortality.5,6  Patients  with  higher  anxiety  early  after  AMI  have  a  longer 
stay  in  the  cardiac  care  unit  and  hospital,24,25  report  sustained  anxiety  and  long-term 
distress,26  suffer  more  symptoms  irrespective  of  the  severity  of  their  physical  condition,26 
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consume  more  health  care  resources,26  and  report  a  lower  quality  of  life25'27  than  patients 
with  lower  anxiety. 

We  investigated  the  possibility  that  a  number  of  clinical  or  sociodemographic 
factors  that  might  affect  anxiety  level  would  interact  with  country  to  affect  anxiety  level. 
None  of  the  multiple  factors  examined  produced  a  differential  effect  on  anxiety.  This 
finding  suggests  that,  among  AMI  patients,  anxiety  is  common  regardless  of  clinical 
presentation,  presence  of  co-morbidities,  or  severity  of  AMI,  and  that  it  cannot  be 
predicted  by  typical  sociodemographic  or  clinical  characteristics.  Further  research  is 
warranted  to  determine  factors  that  may  moderate  anxiety,  in  order  to  better  understand 
the  phenomenon  among  AMI  patients  and  develop  effective  interventions. 

In  summary,  patients  from  each  country  studied  experienced  high  anxiety  after 
AMI.  Even  though  various  cultures  were  represented  in  this  study,  culture  itself  did  not 
account  for  variations  in  anxiety  after  AMI.  It  appears  that  anxiety  after  AMI  is  a 
universal  phenomenon.  Given  the  potentially  negative  impact  of  anxiety  on  mortality 
and  quality  of  life  after  AMI,  clinicians  and  researchers  should  continue  to  explore 
interventions  to  treat  anxiety  and  minimize  its  untoward  effects. 
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Table  2.1:  Sample  Sociodemographic  Characteristics 
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Table  2.2:  Patient  Clinical  Characteristics 
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=  acute  myocardial  infarction;  ED  =  emergency  department 


Table  2.2  (Continued) 

*  P  =  .001,  Japan  and  South  Korea  greater  than  every  other  country 
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Overall  F  test,  P  =  .03;  post  hoc  Bonferroni  tests  revealed  mean  anxiety  levels  were  significantly  different  between  England  and 
United  States  (P  =  .03) 


CHAPTER  THREE 


Measurement  of  Anxiety  for  Patients  with  Cardiac  Disease:  A  Critical 

Review  and  Analysis 
Synopsis 

Objective:  The  purpose  of  this  paper  was  to  critically  review  and  analyze  the 
measurement  of  anxiety  for  patients  with  cardiac  disease. 

Background:  Anxiety  is  a  universal  and  distressing  emotion  that  is  prevalent  among 
patients  with  cardiac  disease.  Accumulating  evidence  suggests  that  anxiety  contributes  to 
risk  of  rehospitalization,  myocardial  ischemia,  reinfarction,  dysrhythmias,  quality  of  life, 
and  mortality  for  these  patients.  Careful  assessment  and  measurement  of  anxiety  are 
needed  to  first  determine  whether  interventions  are  indicated  to  treat  anxiety  and  then  to 
evaluate  the  effect  of  interventions. 

Methods  and  Results:  This  was  a  critical  review  and  analysis  of  literature  regarding 
measurement  of  anxiety.  Anxiety  was  defined  in  numerous  ways;  there  was  no 
consensus  in  the  literature  about  the  conceptual  definition  of  anxiety.  In  many  studies, 
clinicians  and  researchers  neither  defined  nor  described  anxiety,  making  it  difficult  to 
determine  whether  the  anxiety  instrument  that  they  administered  satisfactorily  measured 
their  conceptualization  of  anxiety.  No  one  instrument  was  used  consistently;  however, 
clinicians  and  researchers  often  used  the  State-Trait  Anxiety  Inventory,  the  anxiety 
subscale  of  the  Brief  Symptom  Inventory,  and  the  anxiety  subscale  of  the  Hospital 
Anxiety  and  Depression  Scale  to  measure  anxiety  in  patients  with  cardiac  disease.  These 
three  instruments  differ  in  scope,  length,  and  availability  of  normative  data;  nonetheless, 
a  consistent  finding  was  that  patients  with  cardiac  disease  experienced  high  levels  of 
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anxiety.  Although  the  instruments  possess  several  strengths,  more  study  is  needed  to 
further  advance  the  measurement  of  anxiety. 

Conclusions:  The  prevalence  of  anxiety  is  high  in  patients  with  cardiac  disease. 
Clinicians  and  researchers  need  to  work  together  to  develop  a  common  conceptualization 
of  anxiety  and  then  repeatedly  measure  anxiety  in  the  same  manner.  The  resultant  data 
will  facilitate  comparison  of  findings  across  studies,  provide  indications  for  empirically- 
based  interventions  to  treat  anxiety,  and  promote  evaluation  of  treatment  modalities. 

Key  Words:  Anxiety,  Assessment,  Measurement,  Cardiac  Disease 


31 


Introduction 


Although  it  is  well-known  that  patients  with  cardiac  disease  experience 
psychological  impairments,  historically,  clinicians  have  used  physiologic  measures  such 
as  ejection  fraction,  myocardial  infarction  size,  blood  pressure,  and  end-diastolic  volume 
as  prognostic  indicators.  More  recently,  cardiology  experts  have  expanded  their  focus  to 
consider  how  psychological  status  may  contribute  to  poor  outcomes.  Specifically,  a 
growing  body  of  research  literature  contains  reports  about  the  relationship  between 
anxiety  and  risk  of  rehospitalization,  myocardial  ischemia,  reinfarction,  dysrhythmias, 
quality  of  life,  and  mortality  for  patients  with  cardiac  disease.1'6 

Despite  recent  increased  interest  in  anxiety,  it  remains  a  somewhat  nebulous 
phenomenon  due,  in  part,  to  the  term’s  common  and  imprecise  use  among  the  general 
public,  professionals,  and  researchers.7  Even  clinicians  and  researchers  often  fail  to 
conceptually  define  anxiety,  and  some  use  the  terms  anxiety,  mental  stress,  and 
depression  interchangeably.  Furthermore,  the  term  anxiety  is  used  to  describe  not  only  a 
normal  transient  emotion,  ’  but  also  psychiatric  conditions  such  as  generalized  anxiety 
disorder,  panic  disorder,  posttraumatic  stress  disorder,  and  obsessive-compulsive 
disorder.10  Although  anxiety  has  been  defined  in  numerous  ways  (Table  3.1),  common  to 
many  definitions  is  the  conceptualization  of  anxiety  as  an  emotional  response  to  a 
perceived  threat.8'13 

The  purpose  of  this  paper  is  to  present  a  critical  review  and  analysis  regarding 
measurement  of  anxiety  for  patients  with  cardiac  disease.  The  focus,  however,  is  neither 
the  underlying  presence  nor  diagnosis  of  anxiety  disorders ,  but  rather  measurement  of 
acute  anxiety. 
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Overview  of  Anxiety  Measurement 


The  value  of  anxiety  data  depend  on  their  careful  measurement.  Clinicians  and 
researchers  who  conduct  studies  regarding  the  effects  of  anxiety  for  patients  with  cardiac 
disease  usually  assess  anxiety  using  self-report  anxiety  instruments.  Although  clinician¬ 
rated  instruments  and/or  direct  observation  may  also  be  used  to  assess  anxiety,  the  focus 
of  this  paper  concerns  self-report  anxiety  instruments. 

Using  paper-and-pencil  or  computerized  self-report  instruments,  patients  or 
research  participants  answer  questions  about  their  behaviors,  thoughts,  and  emotions. 
Self-report  data  also  may  be  obtained  during  a  structured  interview.  In  either  case,  self- 
report  measures  are  dependent  on  the  respondent’s  awareness  of  his  or  her  emotions.14 

The  self-report  method  confers  several  advantages.  The  self-report  approach  has 
been  used  to  study  many  facets  of  emotions  and  may  be  the  only  way  to  obtain 
information  about  subjective  aspects  of  anxiety.15  “This  approach  is  particularly 
important  when  dealing  with  inner  reactions,  such  as  emotions,  for  which  the  subject  has 
to  be  the  final  authority.”16,  p  277  Persons  without  formal  psychiatric  training  can 
administer  and  score  self-report  instruments,  saving  time  and  money.17  Self-report 
results  are  amenable  to  analysis  and  interpretation  using  common  statistical  procedures.18 
Finally,  use  of  self-report  instruments  allows  clinicians  and  researchers  to  evaluate 
whether  interventions  improve  emotional  health.19 

Disadvantages  of  the  self-report  method  are  that  respondents  may  misunderstand 
statements  or  questions  and  thus  provide  inappropriate  answers.  Others  may  either  refuse 
to  answer  or  answer  in  ways  that  they  deem  either  socially  desirable  or  acceptable  to 
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clinicians  and  researchers.  Finally,  some  individuals  may  lack  the  physical  or  mental 
capacity  to  complete  self-report  instruments. 

Description  of  Three  Existing  Self-Report  Measures  of  Anxiety 

There  are  over  200  instruments  that  measure  anxiety.  Of  these,  many  instruments 
are  not  relevant  to  patients  with  cardiac  disease.  Formal  psychiatric  training  is  a 
prerequisite  to  use  of  the  many  instruments  used  to  diagnose  specific  anxiety  disorders 
such  as  panic  or  posttraumatic  stress  disorders.  Other  instruments  are  used  to  assess 
anxiety  of  persons  with  a  specific  diagnosis,  like  Acquired  Immune  Deficiency 
Syndrome.  In  addition,  some  instruments  pertain  only  to  children  or  are  used  to  assess 
performance  anxiety  of  students,  athletes,  and  other  healthy  persons. 

Three  self-report  instruments  that  non-psychiatric  clinicians  can  use  to  assess  for 
anxiety  include  the  State-Trait  Anxiety  Inventory  (STAI),  the  anxiety  subscale  of  the 
Brief  Symptom  Inventory™  (BSI),  and  the  anxiety  subscale  of  Hospital  Anxiety  and 
Depression  Scale  (HADS).  These  three  instruments  are  described  below  and  compared 
in  Table  3.2.  The  STAI  is  included  because  investigators  use  the  STAI  the  most  often  to 
assess  cardiac  patients  for  anxiety.  Furthermore,  its  distinction  between  state  and  trait 
anxiety  may  be  relevant  to  acutely  ill  cardiac  patients.  The  anxiety  subscale  of  the  BSI  is 
addressed  because  it  is  a  short  instrument  with  substantial  evidence  of  validity  and 
reliability  that  has  been  used  successfully  with  cardiac  patients.  Finally,  the  anxiety 
subscale  of  the  HADS  is  included  because  it  was  specifically  developed  for  medical  and 
surgical  outpatients  without  a  psychiatric  disorder.  Patients  with  cardiac  disease 
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commonly  receive  treatment  in  outpatient  settings  and  often  do  not  meet  criteria  for  a 
formally  diagnosed  anxiety  disorder. 

State-Trait  Anxiety  Inventory 

The  STAI  is  a  unidimensional,  self-report  instrument  that  was  designed  to  provide 
reliable,  relatively  brief,  and  homogeneous  measures  of  both  state  and  trait  anxiety.20  As 
shown  in  Table  3.2,  the  STAI  consists  of  two  distinct  20-item  subscales.  The  state 
subscale  reflects  how  the  individual  feels  at  the  present  time.  In  contrast,  the  trait 
subscale  reflects  how  the  individual  generally  feels. 

The  STAI  is  the  instrument  used  the  most  often  to  assess  anxiety21  and  has  been 
translated  into  58  languages  and  dialects.  Clinicians  and  researchers  from  nursing, 
medicine,  dentistry,  psychology,  and  other  social  sciences  have  used  the  STAI. 

When  constructing  the  STAI,  Spielberger  and  colleagues22  used  several  methods 
to  validate  it.  To  identify  potential  items  for  their  instrument,  these  authors  initially 
administered  three  widely-used  anxiety  instruments  to  psychology  students.  Based  on 
correlation  analysis,  177  items  from  the  three  instruments  were  retained  and  rewritten, 
creating  one  scale  that,  depending  on  how  it  was  administered,  measured  either  state  or 
trait  anxiety.  However,  validity  analysis  revealed  problems  with  this  approach,  leading 
the  authors  to  devise  separate  state  and  trait  anxiety  scales.  Next,  the  developers 
modified  the  items,  making  distinctions  between  state  and  trait  anxiety.  To  evaluate  face 
validity,  psychology  majors  examined  the  modified  items  for  clarity  and  ability  to 
measure  state  and  trait  anxiety.  The  authors  continued  to  test  their  instrument  with 
college  students  and  made  revisions  based  on  concurrent  validity  analyses. 
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Form  X  of  the  STAI  was  published  in  1970.  For  college  students,  the  trait  scale 
was  highly  correlated  with  three  existing  anxiety  instruments,  a  finding  that  lent  support 
to  its  convergent  validity.  Results  of  known-groups  construct  validation  were  also 
favorable.  For  example,  the  STAI  discriminated  between  trait  anxiety  levels  of 
neuropsychiatric  patients  and  healthy  individuals.  Likewise,  college  students  reported 
higher  state  anxiety  during  an  examination  than  during  a  regular  class  period. 

In  1979,  Spielberger  and  colleagues  began  revising  Form  X  to  meet  three  goals: 

1)  develop  an  anxiety  measure  that  would  distinguish  between  anxiety  and  depression,  2) 
replace  items  that  possessed  weak  psychometric  properties,  and  3)  improve  the  factor 
structure  of  the  trait  scale.  Spielberger  and  associates  published  Form  Y  in  1983. 
Correlations  between  Form  X,  the  original  STAI,  and  Form  Y,  the  revised  STAI,  ranged 
from  .96  to  .98.  The  main  advantage  of  form  Y  is  its  “purer”  measure  of  anxiety  and  its 
better  differentiation  between  anxiety  and  depression.22  Factor  analysis  of  the  revised 
STAI  supported  its  two  dimensions,  namely  state  and  trait  anxiety. 

The  STAI  is  a  reliable  measure  of  anxiety.  Thirty-day  test-retest  reliability 
coefficients  of  trait  anxiety  for  male  and  female  high  school  students  were  .71  and  .75, 
respectively.  Sixty-day  test-retest  reliabilities  were  slightly  lower;  .68  for  males  and  .65 
for  females.  Considering  the  transient  nature  of  state  anxiety,  test-retest  reliability 
analysis  is  not  appropriate. 

Evidence  supports  the  internal  consistency  reliability  for  both  state  and  trait 
anxiety.  For  working  adults,  Cronbach’s  alpha  coefficients  for  the  state  anxiety  and  trait 
anxiety  subscales  were  .93  and  .91,  respectively.  Investigators  often  use  the  STAI  to 
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measure  anxiety  in  patients  with  cardiac  disease  and  have  reported  Cronbach’s  a 
coefficients  ranging  from  .93  to  .94. 

Anxiety  Subscale  of  the  Brief  Symptom  Inventory 

The  BSI  was  developed  from  its  longer  parent  instrument,  the  SCL-90-R®,  in 
response  to  the  need  for  a  shorter,  less  time-consuming  instrument.17  The  SCL-90-R®  is  a 
90-item  self-report  symptom  inventory  with  nine  symptom  dimensions.  For  each 
dimension  of  the  SCL-90-R®,  Derogatis17  selected  the  items  with  the  highest  loadings 
and  used  these  items  to  create  the  BSI.  Composed  of  53  items  that  encompass  nine 
primary  symptom  dimensions,  the  BSI  was  designed  to  assess  psychological  symptoms 
not  only  for  psychiatric  and  medical  patients,  but  also  for  other  persons.18  When 
completing  the  BSI,  individuals  are  to  base  their  answers  on  how  each  problem  has 
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affected  them  during  the  past  7  days. 

The  BSI  has  been  used  with  a  variety  of  populations,  in  both  clinical  and  research 
situations.  The  BSI  has  been  translated  into  at  least  26  languages. 

The  6-item  subscale  for  the  anxiety  dimension  includes  general  symptoms  that  are 
commonly  associated  with  high  anxiety  levels.  Physiologic  indices,  such  as  heart  rate 
and  diaphoresis,  are  not  included  in  this  subscale. 

Evidence  supporting  the  validity  of  each  subscale  of  the  BSI  has  been  reported.17 
Strong  evidence  of  convergent  validity  was  found  when  comparing  the  results  of  the  BSI 
with  scores  from  the  clinical  and  content  scales  of  the  Minnesota  Multiphasic  Personality 

io 

Inventory.  Likewise,  the  correlation  between  the  anxiety  subscales  of  the  BSI  and  the 
SCL-90-R®  was  .95.  The  results  of  factor  analysis  further  contributed  to  the  construct 
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validity  of  the  BSI.  Lastly,  the  BSI  has  been  shown  to  have  predictive  validity  for 
persons  with  cancer,  chronic  pain,  psychopathology,  and  other  illnesses. 

Formal  analyses  have  supported  the  reliability  of  the  anxiety  subscale  of  the  BSI. 
Derogatis  reported  an  internal  consistency  a  coefficient  of  .81  for  psychiatric 
outpatients.  Similarly,  the  two-week  test-retest  coefficient  was  .79  for  nonpatients. 
Investigators  have  reported  Cronbach’s  a  ranging  from  .85  to  .90  when  studying  patients 
with  cardiac  disease.4,26,28 

Anxiety  Subscale  of  Hospital  Anxiety  and  Depression  Scale 

The  HADS  was  created  to  detect  anxiety  and  depression  for  general  medical  and 
surgical  outpatients  because  non-psychiatric  hospital  departments  needed  a  shorter 
instrument  concerning  the  nature  of  psychiatric  disorders  29  The  HADS  consists  of  a  7- 
item  anxiety  subscale  and  a  7-item  depression  subscale.  The  anxiety  subscale  items  were 
derived  from  the  Present  State  Examination  and  the  authors’  previous  research.  Its 
authors  purposefully  avoided  emphasizing  somatic  symptoms  so  that  general  anxiety  and 
depression  could  be  assessed  independently  of  physiologic  symptoms.29  Respondents 
select  answers  based  on  their  feelings  during  the  past  week. 

Although  the  HADS  was  developed  for  general  outpatient  departments,  it  has 
been  used  in  a  variety  of  inpatient,  primary  care,  community,  and  research  settings.  The 
HADS  has  been  translated  into  over  20  languages. 

Limited  validity  and  reliability  data  were  available  when  the  HADS  was  first 
introduced.  Initially,  positive  and  significant  correlations  (r  =  .54)  between  self-report 
data  and  formal  psychiatric  interview  data  supported  construct  validity  of  the  HADS.29 
There  was  also  a  significant  positive  relationship  (r  =  .74)  between  anxiety  severity  and 
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psychiatric  ratings  of  anxiety.  During  instrument  development,  reliability  testing  with 
100  outpatients  supported  the  internal  consistency  of  the  HADS.  Furthermore,  the 

authors  identified  cut-off  scores  that  were  designed  to  distinguish  between  cases,  doubtful 
cases,  and  non-cases  (see  Table  3.2).  These  cut-off  scores  were  applied  to  data  from  50 
patients  and  demonstrated  sensitivity  and  specificity  for  detecting  psychiatric  cases. 

More  recently,  investigators  have  reexamined  the  validity  and  reliability  of  the 
HADS.  In  a  review  paper,  Herrmann30  reported  Cronbach’s  a  of  .80  to  .93  and  retest 
reliabilities  ranging  from  .70  to  .84  for  the  anxiety  subscale.  Others  administered  the 
HADS  to  healthy  and  ill  men  and  women  of  wide-ranging  ages,  reporting  Cronbach’s  a 
ranging  from  .77  to  ,89.31"33 

Regarding  validity,  the  HADS  usually  has  acceptable  sensitivity  and  specificity  in 
finding  cases  of  anxiety.30,34  Convergent  validity  is  supported  by  medium  to  strong 
correlations  with  existing  anxiety  instruments  such  as  the  STAI.34 

Newer  evidence  regarding  factorial  validity  of  the  HADS  is  less  convincing. 
Although  some  investigators  ’  ’  have  found  evidence  supporting  the  HADS’ 
bifactorial  structure  of  anxiety  and  depression,  results  from  seven  of  19  studies  indicated 
that  the  HADS  has  either  a  three-  or  four-factor  structure.34  Data  from  at  least  three 
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additional  studies  also  have  provided  evidence  for  a  three-factor  HADS  structure.  ’  ■ 
Using  confirmatory  factor  analyses,  Johnston  and  colleagues  found  that  the  HADS  failed 
to  consistently  distinguish  between  anxiety  and  depression  for  patients  with  AMI  and 
stroke.33 
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Comparison  of  the  Strengths  and  Weaknesses  of  Three  Existing  Self-Report 

Measures  of  Anxiety 

The  STAI,  the  anxiety  subscale  of  the  BSI,  and  the  anxiety  subscale  of  the  HADS 
possess  inherent  strengths  and  weaknesses.  The  STAI  measures  anxiety  from  a 
unidimensional  perspective.  In  contrast,  the  anxiety  subscales  of  the  BSI  and  the  HADS 
measure  additional  emotions  such  as  depression  and  hostility.  Therefore,  when  clinicians 
and  researchers  are  interested  in  exclusively  measuring  anxiety,  they  must  take  care  to 
administer  only  anxiety  items  from  a  multidimensional  instrument. 

As  previously  described,  there  is  solid  evidence  supporting  the  reliability  of  the 
STAI,  the  anxiety  subscale  of  the  BSI,  and  the  anxiety  subscale  of  the  HADS.  However, 
factorial  validity  of  the  HADS  is  more  questionable  as  compared  to  the  STAI  and  the 
anxiety  subscale  of  the  BSI. 

The  STAI,  the  anxiety  subscale  of  the  BSI,  and  the  anxiety  subscale  of  the  HADS 
have  been  used  with  numerous  populations,  including  patients  with  cardiac  disease  (see 
Table  3.3).  For  international  studies,  the  STAI  is  valuable  because  it  has  been  translated 
into  more  languages.  Nonetheless,  the  anxiety  subscales  of  the  BSI  and  the  HADS  are 
available  in  numerous  languages. 

Ideally,  clinicians  will  deliver  therapeutic  interventions  to  cardiac  patients  who 
are  anxious.  In  these  cases,  anxiety  instruments  must  be  able  to  measure  fluctuations  in 
anxiety  intensity  over  time.  The  STAI,  the  anxiety  subscale  of  the  BSI,  and  the  anxiety 
subscale  of  the  HADS  have  been  successfully  used  to  evaluate  the  effects  of  an 
intervention. 1 7,22,3  0,3  7 
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Clinicians  and  researchers  rely  on  normative  data  to  help  interpret  findings  from 
an  anxiety  instrument.  Normative  data  are  available  for  the  STAI  and  the  anxiety 
subscale  of  the  BSI  but  not  for  the  anxiety  subscale  of  the  HADS.  Although  cut-off 
scores  are  available  for  the  HADS,  its  focus  is  to  define  cases. 

A  major  weakness  of  the  STAI  is  its  length.  Acutely  ill  and  older  persons  are 
easily  burdened  by  long  instruments  and  thus  may  provide  incomplete  or  inaccurate  data. 
Furthermore,  clinicians  often  lack  the  time  needed  to  administer  or  score  the  STAI.  From 
patient  and  clinician  perspectives,  the  anxiety  subscales  of  the  BSI  and  the  HADS  are 
easy  to  administer  and  more  time-efficient. 

Summary  of  Measurement  of  Anxiety 

In  summary,  anxiety  is  a  complex  human  emotion.  There  are  over  200 
instruments  that  measure  the  various  types  and  attributes  of  anxiety.  For  that  reason,  it  is 
especially  important  for  clinicians  and  researchers  to  understand  the  empirical  evidence 
regarding  these  instruments. 

An  unresolved  matter  regarding  anxiety  measurement  is  the  lack  of  consensus 
among  clinicians  and  researchers  regarding  the  vague  phenomenon  termed  anxiety. 

Many  researchers  omit  their  conceptual  definition  of  anxiety  in  research  reports  (see 
Table  3.3).  Consequently,  it  is  difficult  to  assess  whether  the  anxiety  instrument  that  they 
administered  can  satisfactorily  measure  their  conceptualization  of  anxiety.  For  example, 
Luskin  and  colleagues  used  the  STAI  to  assess  whether  stress  management  training 
reduced  anxiety  for  patients  with  heart  failure.  One  would  expect  interventions  to  have 
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the  greatest  impact  on  state  anxiety;  however,  these  investigators  reported  a  single  state- 
trait  anxiety  score. 

The  measurement  of  anxiety  has  been  problematic  in  other  ways.  First,  one 
surmises  that  investigators  are  more  interested  in  state  anxiety  than  trait  anxiety  for 
patients  with  cardiac  disease.  Yet,  various  instruments  are  used  to  measure  anxiety,  some 
of  which  were  not  created  to  measure  state  anxiety.  For  example,  researchers  who  use 
the  Profile  of  Mood  States  or  the  anxiety  subscale  of  either  the  BSI  or  the  HADS 
sometimes  modify  the  instructions,  directing  participants  to  report  current  feelings  rather 
than  feelings  during  the  past  week.  It  is  not  known  whether  these  altered  directions 
adversely  affect  the  psychometric  properties  of  these  instruments.  Second,  as  shown  in 
Table  3.3,  the  majority  of  investigators  did  not  report  Cronbach’s  a  coefficients,  making 
it  difficult  to  evaluate  the  internal  consistency  of  the  anxiety  instrument  for  a  specific 
sample.  Finally,  as  previously  alluded  to,  it  is  difficult  to  compare  anxiety  data  for 
patients  with  cardiac  disease  because  researchers  have  not  consistently  used  the  same 
anxiety  instruments. 

Although  evidence  suggests  that  the  STAI,  the  anxiety  subscales  of  the  BSI,  and 
the  HADS  all  have  acceptable  reliability  and  validity  when  used  with  cardiac  patients, 
future  decisions  regarding  the  best  instrument  for  clinical  and  research  use  awaits  results 
of  direct  comparison  studies  among  these  three  instruments.  Meanwhile,  clinicians 
should  consider  using  a  shorter  instrument,  such  as  the  anxiety  subscale  of  the  BSI,  for 
acutely  ill  patients  who  are  easily  overburdened  by  longer  instruments.  When 
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caring  for  patients  with  physical  symptoms  of  anxiety,  clinicians  are  advised  to  avoid 
instruments  that  include  physical  indicators  of  anxiety,  as  this  may  artificially  inflate 
anxiety  scores. 


Recommendations  for  New  Directions  in  Measurement  of  Anxiety 
Thousands  of  research  studies  pertain  to  anxiety;  however,  plenty  of  unanswered 
questions  remain  and  thus  provide  the  basis  for  new  directions  regarding  anxiety 
measurement.  Since  the  inception  of  these  instruments,  much  has  been  learned  about 
anxiety,  including  its  unique  attributes,  assessment,  treatment,  and  adverse  effects.  As  a 
result,  some  have  reported  that  the  STAI  and  the  anxiety  subscale  of  the  HADS  measure 
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concepts  such  as  depression  and  psychomotor  agitation.  ’  ’  Further  research  is  needed 
to  reexamine  the  factor  structures  of  the  STAI  and  the  anxiety  subscale  of  the  HADS. 

Most  anxiety  instruments  were  constructed  for  use  with  adults,  but  not  older 
persons;  therefore,  limited  psychometric  data  are  available  for  these  individuals.41 
Accordingly,  it  is  important  that  research  efforts  result  in  normative  data  for  older  adults. 

It  is  well-known  that  inpatients  with  cardiac  disease  are  anxious.  Yet,  results  of 
recent  studies  reveal  that  clinicians  assess  anxiety  in  an  infrequent  and  inconsistent 
manner,24,25  partly  because  they  believe  that  anxiety  instruments  are  time-consuming,42,43 
clinically  irrelevant,  and  difficult  to  administer.  In  addition,  rather  than  using  an  anxiety 
instrument,  clinicians  commonly  diagnose  anxiety  using  their  clinical  judgment.25  These 
findings  are  alarming  because  investigators  have  not  found  a  relationship  between 
patient-generated  and  clinician-generated  ratings  of  patient  anxiety.24,25  Clinicians  need 
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data  about  which  anxiety  instrument(s)  is  the  most  reliable  and  efficient  for  cardiac 
patients. 

New  research  also  is  needed  to  ascertain  how  best  to  assess  anxiety  for  cardiac 
patients  who  cannot  complete  self-report  instruments.  In  recent  studies,  critical  care 
nurses  reported  that  they  rely  on  changes  in  physiologic  parameters,  such  as  blood 
pressure  and  heart  rate,  to  denote  anxiety.44,45  Of  concern,  though,  is  that  elevated  heart 
rate  and  blood  pressure  do  not  accurately  reflect  anxiety  in  patients  with  cardiac 
disease.46 

Researchers  commonly  administer  a  battery  of  instruments  to  persons  with 
cardiac  disease.  For  example,  respondents  may  complete  instruments  that  are  designed  to 
measure  anxiety,  depression,  quality  of  life,  adherence,  and  activity  status.  Future  study 
is  needed  to  determine  if  the  sequence  of  the  questionnaires  influences  results.33 
Similarly,  another  issue  that  deserves  more  consideration  is  the  frequency  with  which 
clinicians  should  measure  anxiety  for  both  inpatients  and  outpatients.  It  is  possible  that 
some  patients  may  become  frustrated  with  repeated  anxiety  assessments  and  thus  not 
report  worthy  data.  In  contrast,  sporadic  assessments  may  not  reveal  the  true  nature  of 
patients’  anxiety,  placing  them  at  risk  for  complications.  These  timing  data  are  critical  so 
that  the  assessment  of  anxiety  can  be  integrated  into  routine  and  recurring  patient 
assessment  processes. 


Conclusion 

In  conclusion,  patients  with  cardiac  disease  are  often  anxious.  There  is  no 
consensus  about  the  conceptual  definition  of  anxiety;  yet,  many  instruments  have  been 
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designed  to  measure  anxiety.  The  STAI,  the  anxiety  subscale  of  the  BSI,  and  the  anxiety 
subscale  of  the  HADS  have  been  used  to  assess  anxiety  for  patients  with  cardiac  disease. 
Although  these  instruments  possess  several  strengths,  more  study  is  needed  to  further 
advance  the  measurement  of  anxiety. 
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Table  3.1 :  Conceptual  Definitions  of  Anxiety 
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Secondary  anxiety:  “..  .anxiety  which  arises  through  the  adventitious  association  of  previously  neutral  cues 
with  states  of  primary  anxiety.”50,  p' 38 
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Table  3.2:  Comparison  of  Three  Self-Report  Measures  of  Anxiety 
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Instrument;  Number  of  Response  Scoring  and  Time  Grade  Normative  Values 
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*  Based  on  State-Trait  Anxiety  Inventory,  Form  X 
NR  =  Not  reported 


Author/Date  Major  Purpose  Sample  Authors’  Conceptual  Anxiety  Major  Findings  Related  to  Anxiety 
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Author/Date  Major  Purpose  Sample  Authors’  Conceptual  Anxiety  Major  Findings  Related  to  Anxiety 
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Author/Date  Major  Purpose  Sample  Authors’  Conceptual  Anxiety  Major  Findings  Related  to  Anxiety 
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Author/Date  Major  Purpose  Sample  Authors’ Conceptual  Anxiety  Major  Findings  Related  to  Anxiety 
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patients  with  HF 


Author/Date  Major  Purpose  Sample  Authors’  Conceptual  Anxiety  Major  Findings  Related  to  Anxiety 


bo 

'3  S 


5s 

>  .3 


G  Q, 
>-H  Ph 


02 

?-< 

<D  o 
X  .*$ 

1  1 

w 

<u  O 


-  a< 
3  ‘C 
o  ° 

is  02 
O  <U 


o  c 
43  3 

o 
By 

toX)  vh 


-♦->  <D 

tej  g 

i>  3 

•5  £ 

so  -•-* 

C 


VL/ 

u)  »ri 

g>  c 

3  g 

O 

02  X? 


a>  <d 
u* 


3  <C 

o  ca 


G  !3 

<L)  o 


g  T3 

CO  (U 


ir*  i 

H  <D 

w  +■* 

g  OQ 

C3  o 


.  b 

o 

vT  -x_t 


-aj  "O  O 

O  S  .S 


bO 

'5b 

Oh 

X) 

o3 

o 

J-l 

& 

_g 

•3 

<u 

c 

<3 

o 

'o 

02 

<2 

3 

C 73 

<+H 

o 

13 

bfi 

<u 

<u 

1 

w 

i 

S3 

o 

cn 

a 

*§ 

*S 

> 

I 

02 

<u 

> 

<L) 

68 


Author/Date  Major  Purpose  Sample  Authors’  Conceptual  Anxiety  Major  Findings  Related  to  Anxiety 
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Author/Date  Major  Purpose  Sample  Authors’  Conceptual  Anxiety  Major  Findings  Related  to  Anxiety 
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Author/Date  Major  Purpose  Sample  Authors’  Conceptual  Anxiety  Major  Findings  Related  to  Anxiety 
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indications 


Table  3.3  (Continued) 

AMI  =  acute  myocardial  infarction;  CABG  =  coronary  artery  bypass  grafting;  CCU  =  coronary  care  unit;  COPD  =  chronic  obstructive 
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CHAPTER  FOUR 


Anxiety  is  Not  Manifested  by  Elevated  Heart  Rate  and  Blood  Pressure  in 

Acutely  Ill  Cardiac  Patients 
Synopsis 

Objective:  The  purpose  of  this  study  was  to  determine  whether  heart  rate  and  blood 
pressure  are  related  to  level  of  anxiety  in  patients  with  chronic  advanced  heart  failure 
(HF),  patients  with  acute  myocardial  infarction  (AMI),  and  healthy  individuals. 
Background:  Accurate  assessment  of  anxiety  in  cardiac  patients  is  important  because 
anxiety  is  associated  with  adverse  outcomes.  Clinicians  often  use  heart  rate  and  blood 
pressure  as  indicators  of  anxiety;  however,  little  is  known  about  whether  these  measures 
accurately  reflect  anxiety  in  acutely  ill  patients. 

Methods  and  Results:  In  this  descriptive,  correlational  study,  anxiety,  heart  rate,  and 
blood  pressure  were  measured  at  the  same  time  in  three  groups  of  individuals:  1)  54 
patients  hospitalized  for  AMI;  2)  32  patients  with  chronic  advanced  HF;  and  3)  31 
healthy  individuals.  State  anxiety  was  measured  using  the  anxiety  subscale  of  the  Brief 
Symptom  Inventory.  Heart  rate  and  blood  pressure  data  were  collected  immediately  prior 
to  the  anxiety  assessment.  Data  were  collected  in  the  outpatient  setting  for  patients  with 
HF  and  healthy  individuals.  For  patients  with  AMI,  data  were  collected  a  mean  of  48  ± 

33  hours  after  admission.  There  were  no  correlations  between  anxiety  and  heart  rate  or 
diastolic  blood  pressure.  Higher  anxiety  was  associated  with  lower  systolic  blood 
pressure  in  patients  with  AMI  (  r  =  -.23,  P  <  .05)  and  in  healthy  individuals  (r  =  -.27,  P  < 
.05). 
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Conclusions:  Elevated  heart  rate  and  blood  pressure  do  not  accurately  reflect  level  of 
anxiety  as  reported  by  patients  with  AMI  or  HF  and  healthy  individuals,  and  thus  cannot 
be  used  to  assess  anxiety  in  acutely  ill  patients.  Clinicians  who  use  changes  in  heart  rate 
or  blood  pressure  as  indicators  of  anxiety  may  fail  to  recognize  and  treat  anxiety,  placing 
their  patients  at  high  risk  for  both  immediate  and  long-term  complications. 

Key  Words:  Acute  Myocardial  Infarction,  Heart  Failure,  Heart  Rate,  Blood  Pressure, 
Anxiety 
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Introduction 


Historically,  healthcare  providers  focused  on  how  physiologic  parameters,  such  as 
dysrhythmias,  Killip  class,  and  infarct  size  and  location,  affected  recurrent  cardiac  events 
and  mortality  for  patients  with  coronary  heart  disease  (CHD).  More  recently,  researchers 
have  examined  whether  psychological  factors,  such  as  anxiety  and  depression,  impact  the 
pathogenesis  of  CHD  and  the  morbidity  and  mortality  for  persons  diagnosed  with  CHD. 

Anxiety  is  a  “psychophysiological  phenomenon  experienced  as  a  foreboding 
dread  or  threat  to  a  human  organism  whether  the  threat  is  generated  by  internal,  real  or 
imagined  dangers.”1,  p  1  Anxiety  is  manifested  by  a  variety  of  psychological  and  somatic 
symptoms.  ’  Understandably,  patients  with  acute  myocardial  infarction  (AMI)  or  heart 
failure  (HF)  are  often  anxious.3'5  This  anxiety  stems  from  concerns  such  as  physical 
symptoms,  diagnostic  or  therapeutic  procedures,  the  healthcare  environment,  risk  of 
death,  cost  of  treatment,  and  their  ability  to  resume  self-care,  work  or  recreational 
activities.  Ten  to  twenty-six  percent  of  hospitalized  persons  with  AMI  are  more  anxious 
than  individuals  with  a  psychiatric  disorder.4,5  Anxiety  is  more  prevalent  than  depression 
for  patients  with  AMI.5'7 

z  o 

Most,  but  not  all,  ’  investigators  have  demonstrated  that  anxiety  is  associated 
with  adverse  outcomes.  For  example,  Moser  and  Dracup4  demonstrated  that  patients  with 
higher  levels  of  state  anxiety  were  4.9  times  more  likely  to  develop  in-hospital 
complications.  Thomas  and  colleagues9  followed  348  patients  from  the  Cardiac 
Arrhythmia  Suppression  Trial  to  study  the  effects  of  psychosocial  factors  on  survival  and 
demonstrated  that  level  of  state  anxiety  independently  predicted  3  month  survival  after 
AMI.  In  a  study  by  Frasure-Smith  and  associates,10  patients  with  AMI  who  had  higher 
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anxiety  scores  on  the  state  portion  of  the  State-Trait  Anxiety  Inventory  experienced  more 
frequent  recurrent  cardiac  events  during  the  first  post-AMI  year.  Remarkably,  anxiety 
was  the  only  variable  from  among  several  cardiac  and  psychological  variables  that 
predicted  recurrent  AMI. 

The  prevalence  of  anxiety  is  high  in  patients  with  HF,11  but  few  investigators  have 
evaluated  how  anxiety  affects  patients  with  HF.12'14  The  results  of  these  few 
investigations  have  been  mixed;  anxiety  predicted  functional  status  at  1  year  in  patients 
with  HF,14  but  not  rehospitalization  or  mortality.15  However,  in  a  study  of  patients  with 
recent  AMI  and  depressed  left  ventricular  function,  anxiety  was  associated  with  a  higher 
incidence  of  adverse  cardiac  events  and  cardiac  death  in  the  subsequent  6-10  years.16 

The  above  findings  emphasize  that  it  is  essential  for  clinicians  to  accurately  assess 
and  promptly  manage  anxiety  in  patients  with  AMI  or  HF.  Yet,  healthcare  professionals 
often  fail  to  consider  anxiety  and  other  psychosocial  factors  when  caring  for  their 
patients.  ’  Furthermore,  clinicians  often  diagnose  anxiety  by  using  their  clinical 
judgment  instead  of  a  reliable  or  valid  instrument  that  is  designed  to  measure  anxiety.18 
Results  from  a  recent  study  indicated  that  the  majority  of  critical  care  nurses  believed  that 
anxiety  could  be  life  threatening  or  harmful.19  Yet,  in  another  study,  critical  care  nurses 
documented  an  anxiety  assessment  in  only  39%  of  patients  with  AMI,  while  physicians 

i  o  *\r\ 

assessed  only  6%  of  patients  for  anxiety.  ’  In  addition,  clinicians  did  not  use  objective 
indicators  to  describe  anxiety  and  documented  a  follow-up  anxiety  assessment  in  only 
24%  of  patients  that  they  had  identified  as  being  anxious.  The  most  striking  finding  from 
this  study  was  that  there  was  no  relationship  between  clinician-generated  and  patient¬ 
generated  anxiety  ratings. 
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In  a  recent  survey,  critical  care  nurses  indicated  that  agitation,  increased  blood 
pressure,  increased  heart  rate,  patients’  verbalization  of  anxiety,  and  restlessness  are  the 
most  important  indicators  of  anxiety.21  In  the  qualitative  arm  of  the  same  study,  nurses 
reported  that  they  most  frequently  used  restlessness,  increased  heart  rate,  agitation, 
increased  blood  pressure,  increased  respiratory  rate,  and  increased  diaphoresis  as  signs  of 
anxiety.  Indeed,  under  5%  of  nurses  considered  a  patient’s  verbalization  of  anxiety  as 

an  important  element  of  their  anxiety  assessment.  These  findings  are  concerning  because 
physiologic  symptoms  of  anxiety  may  not  be  as  useful  when  assessing  acutely  ill  patients 
for  anxiety.  It  can  be  difficult  to  differentiate  between  signs  and  symptoms  of  anxiety 
and  indicators  that  reflect  deteriorations  in  the  patient’s  physiologic  status.  Furthermore, 
cardiac  patients  often  receive  beta-blockers  and  other  interventions  that  influence  heart 
rate  and  blood  pressure.  Clinicians  who  rely  on  changes  in  heart  rate  or  blood  pressure  to 
diagnose  anxiety  may  underestimate  the  presence  of  anxiety  in  their  patients.21 
Clinicians  may  more  accurately  recognize  anxiety  by  actively  listening  to  patient  reports 
of  anxiety21  and  by  assessing  psychological  symptoms  that  are  associated  with  anxiety.2 

Although  critical  care  nurses  use  heart  rate  and  blood  pressure  as  indicators  of 
anxiety,  little  is  known  about  whether  these  measures  accurately  reflect  anxiety  in  acutely 
ill  cardiac  patients.  The  purpose  of  this  study  was  to  determine  whether  heart  rate  and 
blood  pressure  were  related  to  level  of  anxiety  at  the  time  of  measurement  in  three  groups 
of  participants:  1)  patients  with  chronic  advanced  HF;  2)  patients  with  AMI;  and  3) 
healthy  individuals. 
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Methods 


Design 

In  this  descriptive  study  we  determined  the  relationship  between  anxiety,  and 
heart  rate  and  blood  pressure  in  three  groups  of  individuals.  Blood  pressure  and  heart 
rate  were  assessed  at  the  same  time  as  anxiety  level.  Data  from  two  separate  studies23,24 
are  presented  in  this  paper. 

Sample  and  Settings 

For  purposes  of  this  study,  we  combined  data  from  two  studies:  1)  study  of 
anxiety  among  patients  experiencing  AMI;  ’  and  2)  study  of  the  impact  of  a 
biofeedback-relaxation  intervention  in  patients  with  HF.24  In  the  AMI  study,  patients 
were  enrolled  based  on  the  following  criteria:  1)  diagnosis  of  AMI  using  typical 
electrocardiogram  changes  and  enzyme  levels  to  confirm  AMI;  2)  pain  free  and 
hemodynamically  stable  at  the  time  of  interview;  3)  AMI  not  experienced  in  an 
institutional  setting;  4)  cognitively  able  to  participate  in  a  short  interview;  5)  free  of 
serious  debilitating  co-morbidities  such  as  cancer  or  renal  failure;  and  6)  able  to  speak 
English.  The  study  was  conducted  in  patients’  hospital  rooms,  which  were  typically  in 
the  critical  care  unit  or  telemetry  unit. 

In  the  biofeedback-relaxation  study,  patients  with  HF  and  healthy  individuals 
were  enrolled.  Inclusion  criteria  for  the  patients  included  the  following:  1)  diagnosis  of 
advanced  chronic  HF  with  New  York  Heart  Association  (NYHA)  functional 
classification  II  to  IV,  and  left  ventricular  ejection  fraction  <  30%;  2)  have  undergone 
evaluation  of  HF  and  optimization  of  medical  therapy,  and  have  not  been  referred  for 
heart  transplantation;  3)  no  history  of  cerebral  vascular  accident;  4)  no  history  of  major 
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extremity  vascular  problems;  5)  no  recent  (within  6  months)  myocardial  infarction;  and 
6)  not  receiving  sedatives,  narcotics,  or  hypnotics.  Healthy  individuals  were  included  if 
they  had  no  history  of  CHD,  diabetes,  or  other  major  illnesses.  No  healthy  participants 
were  taking  beta-adrenergic  blocking  agents.  Healthy  individuals  could  have  been 
diagnosed  with  hypertension,  but  could  not  have  been  receiving  antihypertensive 
medications.  Participants  from  the  biofeedback-relaxation  study  were  assessed  in  an 
outpatient  clinical  research  center  of  a  major  academic  medical  center. 

Measurement 

Anxiety,  heart  rate,  and  blood  pressure  were  measured  in  the  same  manner  in  each 
group  of  participants.  The  following  sociodemographic  and  clinical  data  were  collected: 
age,  gender,  ethnicity,  marital  status,  education  level,  smoking  status,  NYHA 
classification,  heart  rate,  blood  pressure,  and  history  of  AMI,  coronary  artery  bypass 
grafting,  percutaneous  coronary  intervention,  diabetes,  or  hypertension. 

Anxiety.  State  anxiety  was  measured  using  the  anxiety  subscale  of  the  Brief 
Symptom  Inventory.  ’  This  six-item  anxiety  subscale  is  especially  useful  when  studying 
acutely  ill  patients  because  it  is  sensitive,  brief,  reliable,  and  valid,  and  does  not  rely  on 
clinical  symptoms  to  indicate  feelings  of  anxiety.26’27  Instruments  that  include  clinical 
indicators  of  emotions  have  been  criticized  for  overestimating  the  level  of  emotion  in 
acutely  ill  patients.  For  each  of  the  six  items  on  the  scale,  patients  rate  their  level  of 
distress  from  0  (“not  at  all”)  to  4  (“extremely”).  The  scores  are  summed  and  averaged. 

The  averaged  score  reflects  the  patient’s  overall  level  of  state  anxiety. 

Heart  rate  and  blood  pressure.  Heart  rate  and  blood  pressure  data  were  collected 
using  two  methods  to  establish  the  validity  of  the  measurement.  The  same  methods  were 
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used  for  participants  from  both  studies.  Trained  research  assistants  assessed  heart  rate  by 
auscultating  the  apical  pulse  for  a  full  minute,  and  determined  blood  pressure  using  the 
technique  outlined  by  the  Joint  National  Committee  on  Prevention,  Detection,  Evaluation 
and  Treatment  of  High  Blood  Pressure.  Heart  rate  and  blood  pressure  were  also 

measured  using  a  calibrated  noninvasive  blood  pressure  monitor. 

Procedures 

The  appropriate  Institutional  Review  Boards  approved  this  study  and  the 
investigation  conforms  with  the  principles  outlined  in  the  Declaration  of  Helsinki.  All 
participants  gave  informed,  written  consent.  Healthcare  providers  referred  their  patients 
to  the  respective  studies.  We  used  flyers  to  recruit  healthy  participants.  Trained  research 
assistants  who  were  all  cardiovascular  nurses  explained  the  study  requirements  to 
potential  participants  and  collected  all  data. 

Data  in  the  AMI  study  were  collected  within  72  hours  (mean  48  ±  33  hours)  of 
patients’  admission  to  the  hospital  with  AMI  symptoms.  The  AMI  study  included  no 
intervention  and  a  one-time  assessment  of  anxiety  during  a  patient  interview.  Heart  rate 
and  blood  pressure  data  were  collected  immediately  prior  to  the  anxiety  assessment.  In 
the  biofeedback-relaxation  study,  anxiety,  heart  rate,  and  blood  pressure  measurements 
were  collected  in  an  outpatient  setting  during  a  data  collection  session.  Data  used  in  the 
present  analyses  were  collected  at  baseline,  before  the  intervention  was  instituted. 
Statistical  Analyses 

All  data  were  entered  into  a  personal  computer  and  analyzed  with  SPSS  software, 
version  1 1 .5.  Data  are  presented  as  frequencies  and  means  ±  standard  deviations.  Using 
Kendall’s  tau-b,  correlation  coefficients  were  computed  between  the  mean  anxiety  level 
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of  each  group  and  heart  rate,  systolic  blood  pressure,  and  diastolic  blood  pressure.  We 
also  subdivided  each  of  the  three  groups  into  a  “high  anxiety  group”  and  a  “low  anxiety 
group”  based  on  the  median  split  of  the  anxiety  scores.  We  performed  two-tailed  t  tests 
to  evaluate  whether  the  high  and  low  anxiety  groups  manifested  differences  in  mean  heart 
rate,  systolic  blood  pressure,  and  diastolic  blood  pressure  at  the  time  of  measurement.  A 
P-value  of  <  .05  was  considered  statistically  significant. 

Results 

Characteristics  of  Sample 

The  sample  of  1 1 7  patients  was  composed  of  32  (27.4%)  patients  with  HF,  54 
(46.2%)  patients  with  AMI,  and  3 1  (26.5%)  healthy  individuals.  The  sociodemographic 
and  clinical  characteristics  of  the  sample  are  summarized  in  Table  4.1.  The  mean  age  of 
the  sample  was  56.8  ±  13.9  years.  Patients  in  the  AMI  group  were  older  than  patients  in 
the  HF  and  normal  groups  (P  <  .05).  Over  half  (56.4%)  of  the  participants  were  married, 
59.8%  were  female,  and  the  majority  (79.5%)  were  Caucasian. 

Anxiety  Level 

The  mean  anxiety  scores  for  the  HF,  AMI,  and  healthy  groups  were  0.98,  0.52, 
and  0.58,  respectively,  which  in  each  group  is  substantially  greater  than  the  norm 
reference  anxiety  level  of  0.35  ±  0.45.27  In  this  study,  62.5%  of  patients  with  HF,  38.8% 
of  patients  with  AMI,  and  54.9%  of  healthy  individuals  reported  higher  anxiety  than  the 
norm  reference. 
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Relationship  Between  Anxiety  and  Physiologic  Variables 


The  results  of  the  correlational  analyses  presented  in  Table  4.2  show  that  there 
were  no  significant  correlations  between  anxiety  and  heart  rate  or  diastolic  blood 
pressure.  There  were  only  two  significant  correlations.  Interestingly,  higher  anxiety  was 
associated  with  lower  systolic  blood  pressure  in  healthy  individuals  (r  =  -.27,  P  <  .05) 
and  patients  with  AMI  (r  =  -.23,  P  <  .05). 

As  previously  described,  the  patients  were  divided  into  high  and  low  anxiety 
subgroups.  As  shown  in  Table  4.3,  mean  systolic  blood  pressure,  diastolic  blood 
pressure,  and  heart  rate  were  not  statistically  different  for  patients  in  the  high  and  low 
anxiety  subgroups,  regardless  of  the  presence  or  absence  of  cardiac  disease.  There  was  a 
tendency  for  patients  with  HF  to  have  a  higher  heart  rate  and  diastolic  blood  pressure. 

Discussion 

Results  from  this  study  show  that  heart  rate  and  blood  pressure  do  not  accurately 
reflect  level  of  anxiety  as  reported  by  patients  with  AMI  or  HF  and  healthy  individuals. 
This  study  is  unique  because  its  investigators  call  into  question  the  long-standing  practice 
of  assuming  that  anxiety  is  associated  with  elevated  heart  rate  and  blood  pressure.  Little 
research  has  been  done  to  examine  the  relationship  between  heart  rate  and  blood  pressure 
for  patients  with  cardiac  disease.  Traditionally,  clinicians  have  assessed  acutely  ill 
patients  for  high  anxiety  by  detecting  changes  in  heart  rate  and  blood  pressure;  however, 
findings  from  this  study  do  not  support  this  practice.  From  a  physiologic  perspective,  it 
would  seem  that  increased  anxiety  should  be  associated  with  elevated  heart  rate  and 
blood  pressure.  Although  the  purpose  of  this  study  was  not  to  test  the  mechanisms 
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linking  anxiety  with  poor  outcomes,  we  found  that  heart  rate  and  blood  pressure  were  not 
elevated  in  this  sample  of  participants,  regardless  of  their  anxiety  level.  In  fact,  an 
unexpected  finding  was  that  higher  anxiety  was  associated  with  lower  systolic  blood 
pressure  in  healthy  individuals  and  in  patients  with  AMI.  We  propose  several 
explanations  for  our  findings. 

First,  although  it  is  a  long-held  belief29'35  that  anxiety  is  associated  with  increased 
heart  rate  and  blood  pressure,  examination  of  the  existing  evidence  reveals  several  points 
that  counter  this  belief:  1)  individuals  with  even  extreme  anxiety  do  not  respond  in  a 
homogenous  manner,  given  that  some  persons  exhibit  an  increase  in  heart  rate  and  blood 
pressure  while  others  show  no  heart  rate  or  blood  pressure  response;36"38  2)  when 
investigators  reported  that  anxiety  was  associated  with  increased  heart  rate  and  blood 
pressure,  the  increases  often  were  minimal  and  not  clinically  important;29’36,37,39’40  3) 
many  investigators  failed  to  show  any  change  in  heart  rate  or  blood  pressure  in  response 
to  acute  anxiety;38’41-43  and  4)  the  physiologic  response  to  anxiety  is  far  more  complex 
than  originally  thought  and  involves  differential  responses  depending  on  which  brain 
hemisphere  is  activated.29,44 

Second,  patients  with  AMI  or  HF  who  are  anxious  and  on  beta-adrenergic 
blockers  may  not  manifest  a  rapid  heart  rate  or  elevated  blood  pressure.2  In  this  sample, 
93%  of  the  AMI  patients  were  on  beta-adrenergic  blockers.  Beta-adrenergic  blockers  are 
recommended  as  standard  therapy  for  patients  with  AMI;45  realistically,  most  patients 
with  AMI  will  receive  a  beta-adrenergic  blocker.  Aside  from  this,  however,  no 
relationship  was  found  between  anxiety  and  either  blood  pressure  or  heart  rate  in  patients 
with  HF  or  in  healthy  participants  who  did  not  receive  beta-adrenergic  blockers, 
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indicating  that  regardless  of  beta-adrenergic  blocker  use,  anxiety  is  not  associated  with 
heart  rate  and  blood  pressure  changes.  Yet,  clinicians  continue  to  use  heart  rate  and 
blood  pressure  changes  as  indicators  of  anxiety.  Our  findings  are  consistent  with  a  recent 
report  that  also  demonstrated  no  relationship  between  anxiety  level  and  either  blood 
pressure  or  heart  rate  for  ICU  patients  with  various  diagnoses.46 

Third,  heart  rate  and  blood  pressure  are  gross  indicators  of  sympathetic  tone  and 
therefore  may  not  be  accurate  indicators  of  anxiety,  especially  when  it  is  sustained. 
Particularly  among  cardiac  patients,  whose  autonomic  nervous  system  tone  is  altered 
acutely  and  chronically,47  adaptation  to  sustained  sympathetic  nervous  system  activation 
may  include  blunting  of  the  heart  rate  and  blood  pressure  response.  For  example,  among 
patients  with  HF,  baroreceptor  function  is  altered  early  and  contributes  to  the 
development  and  progression  of  HF.47  Consequently,  heart  rate  and  blood  pressure 
responses  to  changes  in  autonomic  nervous  tone  may  be  distorted. 

Fourth,  acutely  ill  patients  who  are  anxious  may  exhibit  anxiety  in  a  variety  of 
ways  and  either  they  may  not  be  able  to  mount  an  overt  physiologic  response  to  anxiety 
or  the  response  may  be  masked  by  the  complex  pathophysiologic  responses  of  the 
presenting  illness.21  For  example,  volume  status  abnormalities,  pain,  or  changes  in 
patient  activity  all  affect  heart  rate  and  blood  pressure.  In  addition,  while  some  healthy 
or  ill  individuals  who  initially  experience  intense,  acute  anxiety  may  exhibit  tachycardia 
and  hypertension,  this  physiological  response  may  not  persist  as  the  individual 
experiences  chronic  anxiety  that  persists  for  hours  or  days.2 

We  recommend  that  clinicians  assess  anxiety  using  an  instrument  designed  for 
that  purpose.  Although  clinicians  have  reported  using  heart  rate  and  blood  pressure  as 
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signs  of  anxiety,  the  principal  finding  of  this  study  indicates  that  heart  rate  and  blood 
pressure  are  not  reliable  indicators  of  anxiety  for  patients  with  AMI  or  HF.  One  could 
argue  that  heart  rate  tended  to  be  higher  in  the  high  anxiety  groups;  however,  the 
difference  in  heart  rate  was  neither  statistically  nor  clinically  significant.  Clinicians  are 
unlikely  to  attribute  such  small  variations  in  heart  rate  to  anxiety.  As  a  result,  clinicians 
who  rely  on  changes  in  heart  rate  and  blood  pressure  as  indicators  of  patient  anxiety  may 
fail  to  recognize  and  treat  anxiety. 

Further  prospective  research  is  needed  to  identify  the  most  efficient  and  effective 
method  of  assessing  anxiety  in  acutely  ill  patients.  Clinicians  need  a  brief,  valid,  and 
reliable  instrument  that  is  easy  to  administer.  However,  some  critically  ill  patients  are  not 
capable  of  either  completing  such  an  instrument  or  subjectively  reporting  anxiety. 
Therefore,  future  research  is  needed  to  explore  whether  any  physiologic  measures  are 
reliable  indicators  of  patient  anxiety. 

A  limitation  of  this  study  is  that  we  measured  anxiety  at  one  time  point.  More 
research  is  needed  to  evaluate  whether  our  findings  would  persist  over  time  and  whether 
we  would  find  similar  results  if  AMI  patients  were  assessed  during  the  early  acute  phase 
(<  24  hours  after  admission)  or  if  patients  with  HF  were  assessed  during  an  acute 
exacerbation.  A  second  limitation  is  that  healthy  individuals  had  higher  than  expected 
levels  of  anxiety.  Interestingly,  even  healthy  individuals  with  anxiety  did  not  manifest  an 
elevated  heart  rate  or  blood  pressure.  Finally,  although  our  sample  size  was  somewhat 
limited,  the  sample  size  was  large  enough  to  detect  relationships  that  existed  (i.e.,  higher 
anxiety  was  associated  with  lower  systolic  blood  pressure  in  patients  with  AMI  and  in 
healthy  individuals). 
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In  summary,  elevated  heart  rate  and  blood  pressure  do  not  accurately  reflect  level 
of  anxiety  as  reported  by  patients  with  either  AMI  or  HF  and  healthy  individuals.  These 
findings  constitute  an  important  contribution  to  cardiac  nursing  research  literature 
because  clinicians  report  using  heart  rate  and  blood  pressure  as  indicators  of  anxiety. 
Results  of  this  study  indicate  that  use  of  an  anxiety  assessment  instrument  will  enable 
clinicians  to  more  accurately  assess  patient  anxiety. 
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Table  4.1:  Comparison  of  Baseline  Characteristics 
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Widowed  15(12.8)  1(3.1)  11(20.4)  3(9.7) 

Cohabitate  1(0.9)  1(3.1)  0(0.0)  0(0.0) 


Variable  Entire  Sample  (N=  117)  HF  Group  (n  =  32)  AMI  Group  (n  =  54)  Healthy  Group  (n  =  31) 
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hypertension;  PCI  =  percutaneous  coronary  intervention 


Table  4.2:  Correlations  Between  Anxiety,  and  Heart  Rate  and  Blood  Pressure 
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Table  4.3:  Comparison  of  Mean  Systolic  Blood  Pressure,  Diastolic  Blood  Pressure,  and  Heart  Rate  Between  High  Anxiety  and  Low 
Anxiety  Groups 


115 


CHAPTER  FIVE 


Using  a  0-10  Scale  for  Assessment  of  Anxiety  in  Patients  with 
Acute  Myocardial  Infarction 
Synopsis 

Objective:  The  purpose  of  this  study  was  to  determine  whether  a  single-item  anxiety 
assessment  instrument,  the  Anxiety  Level  Index  (ALI),  is  a  valid  alternative  to  the  State 
Anxiety  Index  (SAI)  or  the  anxiety  subscale  of  the  Brief  Symptom  Inventory  (BSI)  for 
assessing  state  anxiety  for  patients  with  AMI. 

Background:  Patients  with  acute  myocardial  infarction  (AMI)  often  experience  anxiety, 
an  emotion  that  predicts  adverse  physiologic  outcomes.  Critical  care  clinicians  have  not 
adopted  an  anxiety  assessment  instrument  for  widespread  use,  due  in  part  to  the 
unavailability  of  an  easy-to-administer  anxiety  instrument  that  is  not  burdensome  to 
either  clinicians  or  critically  ill  patients. 

Methods  and  Results:  In  this  prospective  multi-center  study,  243  inpatients  with  AMI 
rated  their  anxiety  using  the  SAI,  the  anxiety  subscale  of  the  BSI,  and  the  ALI.  Anxiety 
Level  Index  scores  were  compared  to  SAI  and  BSI  anxiety  subscale  scores  using 
Spearman’s  rho  test  and  the  Bland-Altman  method.  There  were  moderate,  positive 
correlations  between  the  ALI  and  the  SAI  ( rs  =  .52,  P  <  .001)  and  between  the  ALI  and 
the  anxiety  subscale  of  the  BSI  ( rs  =  .45,  P  <  .001).  However,  the  Bland-Altman  method 
revealed  a  moderate  bias  between  the  ALI  and  the  SAI  and  between  the  ALI  and  the 
anxiety  subscale  of  the  BSI.  As  anxiety  scores  increased,  the  level  of  disagreement 
became  more  pronounced  in  both  comparisons. 
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Conclusions:  Although  ALI  scores  were  moderately  and  significantly  correlated  with 
scores  on  the  SAI  and  the  BSI  anxiety  subscale,  the  results  of  the  Bland- Altman  method 
indicate  a  lack  of  construct  validity  of  the  single-item  measure.  The  quest  continues  to 
construct  a  simple  self-report  measure  of  anxiety  that  is  appropriate  for  critically  ill 
patients  with  AMI. 

Key  Words:  Anxiety,  myocardial  infarction,  nursing  assessment 
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Introduction 


Anxiety  is  an  inherent  human  emotion  and  a  common  psychological  response  to 
acute  myocardial  infarction  (AMI).  In  fact,  10-26%  of  hospitalized  persons  with  AMI 
are  more  anxious  than  persons  who  have  been  diagnosed  with  a  psychiatric  disorder.  ’ 
Anxiety  associated  with  AMI  is  not  unique  to  the  United  States;  patients  throughout  the 
world  experience  anxiety  after  AMI. 

Anxiety  associated  with  AMI  can  be  a  dangerous  phenomenon.  Moser  and 
Dracup1  reported  that  patients  with  higher  state  anxiety  after  AMI  had  a  4.9  times  higher 
incidence  of  in-hospital  ventricular  fibrillation,  ischemia,  and  reinfarction  than  patients 
with  lower  anxiety.  High  state  anxiety  has  been  shown  to  predict  3 -month  survival 
following  AMI.4  Similarly,  Frasure-Smith  and  colleagues5  reported  that  high  state 
anxiety  predicted  recurrent  cardiac  events  during  the  first  year  after  AMI.  Finally,  for 
patients  with  recent  AMI  and  a  left  ventricular  ejection  fraction  <  50%,  elevated  anxiety 
was  associated  with  more  frequent  cardiac  events  and  higher  mortality  6-10  years  after 
the  acute  event.6 

Given  the  above  findings,  it  is  easy  to  find  nursing  literature  that  emphasizes  the 
need  for  clinicians  to  assess,  document,  and  manage  anxiety  in  patients  with  AMI.7'12 
What  is  missing,  however,  are  specific  guidelines  for  how  clinicians  should  assess 
anxiety.  Instead,  recommendations  for  assessing  anxiety  are  vague.  For  example, 
clinicians  are  instructed  to  “assess  for  verbal  and  nonverbal  signs  of  anxiety  and  when 
level  of  anxiety  changes...”,13’15  826  perform  active  listening,  and  encourage  patients  to 
verbalize  their  emotions.9  The  assessment  of  anxiety  after  AMI  is  not  standardized  and 
no  anxiety  assessment  tool  has  been  recognized  as  the  gold  standard.  Consequently, 
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although  reliable  and  valid  anxiety  instruments  are  available,  clinicians  often  neither 
complete  nor  document  a  formal  anxiety  assessment.  When  nurses  do  assess  anxiety, 
they  do  so  using  a  subjective  approach.14  For  example,  nurses  documented  that  patients 
were  anxious,  restless,  or  shaky,  but  did  not  use  objective  measures  to  assess  anxiety.14 
Nurses  also  use  tachycardia,  tachypnea,  elevated  blood  pressure,  and  increased 
diaphoresis  as  indicators  of  anxiety.15,16  However,  interpretation  of  altered  physiologic 
parameters  is  difficult  because  many  factors  other  than  anxiety  influence  them.17 

The  Spielberger  State  Anxiety  Index  (SAI)  and  the  anxiety  subscale  of  the  Brief 
Symptom  Inventory  (BSI)19  are  two  valid  and  reliable  anxiety  instruments  that 
investigators  have  used  to  assess  anxiety  in  patients  with  AMI.  Clinicians  often  perceive 
that  such  anxiety  instruments  are  too  lengthy,20,21  burdensome  to  acutely  ill  patients,22 
clinically  irrelevant,  and  difficult  to  administer.  O’Brien  and  associates14  reported  that 
clinicians  never  used  an  objective  instrument  to  assess  anxiety  for  101  patients  with  AMI. 
Although  45  of  these  patients’  medical  records  contained  a  brief  subjective  anxiety 
assessment,  there  was  no  association  between  clinicians’  assessment  of  their  patients’ 
anxiety  and  patients’  assessment  of  their  own  anxiety.  Furthermore,  clinician 
assessments  of  the  same  patient  during  the  same  time  period  differed. 

Others  documented  the  need  for  a  simple  method  of  assessing  anxiety  in  acutely 
ill  patients14,17  and  suggested  that  a  single-item  anxiety  assessment  instrument  may  be  the 
solution.14  Some  investigators  asked  non-cardiac  patients  to  report  anxiety  using  a  0  to 
10  numeric  rating  scale;  however,  no  psychometric  data  were  reported.23,24  Clinicians 
who  care  for  patients  with  cardiac  disease  are  familiar  with  numeric  rating  scales  because 
they  routinely  assess  chest  pain  using  a  0  to  10  pain  scale.  Advantages  of  a  0  to  10  scale 
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are  that  clinicians  require  minimal  training  regarding  its  use,  it  is  time  efficient,  and 
cardiac  patients  are  familiar  with  it.  If  clinicians  had  a  straightforward  0  to  1 0  numeric 
anxiety  scale,  they  might  assess  and  document  anxiety  more  consistently.  Furthermore,  a 
0  to  10  anxiety  scale  could  eliminate  difficulties  with  translating  currently  available 
anxiety  instruments  to  non-English  languages.  Accordingly,  the  purpose  of  this  study 
was  to  determine  whether  a  single-item  numeric  rating  scale  for  anxiety,  the  Anxiety 
Level  Index  (ALI),  is  a  valid  alternative  to  the  SAI  or  the  anxiety  subscale  of  the  BSI  for 
assessing  state  anxiety  for  patients  with  AMI. 

Methods 

Design 

In  this  prospective  multi-center  study,  we  assessed  the  state  anxiety  level  of 
patients  with  AMI  using  the  SAI,  the  anxiety  subscale  of  the  BSI,  and  the  ALI. 
Subsequently,  we  compared  the  ALI  scores  with  the  SAI  and  BSI  scores.  The  anxiety 
assessment  was  completed  within  48  hours  of  the  patient’s  admission  for  AMI. 

Sample  and  Settings 

The  study  was  conducted  in  the  cardiac  care  units  of  three  large  urban  university 
medical  centers  located  in  the  Midwestern  United  States.  Adult  male  and  female  patients 
were  invited  to  participate  in  the  study  if  they  met  the  following  inclusion  criteria:  1) 
diagnosis  of  AMI  confirmed  by  elevated  cardiac  enzymes  and  typical  electrocardiogram 
changes;  2)  pain  free  and  hemodynamically  stable  at  the  time  of  assessment;  3)  free  of 
cognitive  impairment;  4)  free  of  non-cardiac  serious  or  life  threatening  co-morbidities; 
and  5)  able  to  speak  English.  A  total  of 243  patients  were  enrolled. 
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Measurement 


Sociodemographic  and  Clinical  Data.  Prior  to  the  anxiety  assessment,  each 
patient  provided  his  or  her  age,  educational  level,  ethnicity,  and  marital  status.  Trained 
research  assistants  reviewed  each  patient’s  medical  record  to  collect  the  following 
clinical  data:  peak  cardiac  enzyme  levels,  Killip  classification,  type  of  AMI,  smoking 
status;  and  history  of  AMI,  coronary  artery  bypass  grafting,  hypertension,  and  diabetes. 

Anxiety.  For  purposes  of  this  study,  we  measured  state  anxiety,  which  has  been 
defined  as  a  "transitory  emotional  state  or  condition  of  the  human  organism. .  .that  is 
characterized  by  subjective,  consciously  perceived  feelings  of  tension  and  apprehension, 
and  activation  of  the  autonomic  nervous  system."25,  p  39  Each  patient  completed  three 
self-report  instruments  that  reflect  state  anxiety:  the  SAI,  the  anxiety  subscale  of  the  BSI, 
and  the  ALI.  The  SAI  is  a  20-item  instrument  that  enables  persons  to  rate  their  anxiety  at 
the  present  time.  For  each  item,  respondents  indicate  their  agreement  using  a  scale  of  1 
(“not  at  all”)  to  4  (“very  much  so”);  thus,  total  scores  range  lfom  20  to  80.  It  takes  5-10 
minutes  to  complete  this  instrument.  The  SAI  has  been  used  to  assess  anxiety  in  patients 
with  AMI2,5,10,12,14,26-28  and  previous  research  has  supported  its  reliability  and  validity.18 
The  Cronbach’s  alpha  reliability  coefficient  for  our  sample  was  .93.  Table  5.1  contains 
normative  values  for  the  SAI. 

The  6-item  anxiety  subscale  of  the  BSI  instrument  includes  brief  descriptions  of 
psychological  symptoms  that  are  associated  with  anxiety.  Using  a  0  (“not  at  all”)  to  4 
(“extremely”)  scale,  participants  rate  their  level  of  distress  concerning  these  symptoms. 
The  six  scores  are  totaled  and  averaged.  The  averaged  score  quantifies  the  patient’s  level 
of  anxiety  and  can  range  from  0  to  4.  Like  the  other  two  instruments,  higher  scores 
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denote  higher  anxiety.  This  anxiety  subscale  is  reliable  and  valid,19  and  investigators 
have  used  this  instrument  for  patients  with  AMI.  ’  ’  For  this  sample,  the  Cronbach’s 
alpha  reliability  coefficient  was  .84.  Normative  values  are  found  in  Table  5.1. 

The  ALI  is  a  1-item,  verbal,  numeric  rating  instrument.  The  investigator  read  the 
following  statement  to  patients:  “We  are  interested  in  how  anxious  you  feel  now.  On  a 
scale  of  0  to  10,  where  0  is  no  anxiety  and  10  is  the  most  anxiety  you  have  ever 
experienced,  please  rate  your  current  anxiety  level.”  The  reported  score  reflects  the 
patient’s  state  anxiety;  no  further  calculations  are  necessary.  The  investigators  designed 
this  instrument  to  resemble  the  0  to  10  pain  level  scale  that  clinicians  commonly  use  to 
assess  pain  in  patients  with  AMI.  It  is  impossible  to  calculate  Cronbach’s  alpha  on  this 
1  -item  instrument.  Given  the  nature  of  state  anxiety,  it  is  also  inappropriate  to  measure 
reliability  of  any  state  anxiety  instrument  using  test-retest  reliability  analysis. 

Procedures 

The  Institutional  Review  Boards  at  the  three  sites  approved  the  study.  Prior  to 
data  collection,  all  participants  gave  informed,  written  consent.  During  their  scheduled 
rounds,  trained  research  assistants  with  cardiovascular  nursing  experience  approached  all 
patients  who  met  inclusion  criteria.  Prior  to  meeting  the  patient,  the  research  assistants 
had  no  knowledge  of  the  patient’s  anxiety  status.  The  research  assistants  explained  the 
study  to  potential  participants,  administered  the  anxiety  assessment  instruments,  and 
obtained  the  patient’s  sociodemographic  and  clinical  data.  Data  were  collected  within  48 
hours  of  the  patient’s  arrival  at  the  emergency  department  for  symptoms  of  AMI.  The 
anxiety  assessments  took  place  in  the  patient’s  cardiac  care  unit  room.  Some  participants 
completed  the  SAI  and  the  anxiety  subscale  of  the  BSI  independently;  however,  most 
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requested  that  the  research  assistants  read  the  information  to  them.  Research  assistants 
administered  the  ALI  as  described  above. 

Statistical  Analyses 

Sociodemographic  and  clinical  data  are  presented  as  frequencies  and  means  ± 
standard  deviations.  Because  the  anxiety  data  were  skewed  towards  low  scores,  the 
nonparametric  Spearman’s  rho  test  was  used  to  examine  the  association  between  the  SAI 
and  the  ALI,  and  the  association  between  the  BSI  anxiety  subscale  and  the  ALI.  A  P- 
value  of  <  .05  was  considered  statistically  significant.  Correlations  only  measure  the 
association  between  two  instruments.  Correlations  may  be  high  even  when  two 

■3  A 

measurement  techniques  are  in  poor  agreement.  Therefore,  we  also  used  the  Bland- 
Altman  method  to  assess  the  degree  of  agreement  between  the  instruments.30"32  Although 
not  endorsed  by  all,33  the  Bland- Altman  method  is  the  preferred  method  for  evaluating 
whether  a  new  instrument  provides  equivalent  information  to  an  existing  instrument.30,31 
In  summary,  this  method  provides  an  assessment  of  bias  and  precision  between  new  and 
existing  instruments.  Bland- Altman  plots  are  useful  when  comparing  two  measurement 
techniques.  The  bias  (difference  between  the  two  measures)  is  plotted  on  the  y  axis;  the 
mean  of  the  two  measures  is  plotted  on  the  x  axis.  There  is  no  statistical  test  to  determine 
whether  the  amount  of  bias  seen  is  acceptable;  instead,  clinical  judgment  is  used  to 
decide.  ’  Each  scale  had  different  metrics;  therefore,  before  conducting  Bland-Altman 
statistical  analyses,  we  transformed  the  SAI  and  anxiety  subscale  of  the  BSI  scores  to  a  0 
to  10  scale. 
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Results 


Characteristics  of  Sample 

A  total  of  243  patients  with  AMI  agreed  to  participate  in  this  study.  Table  5.2 
contains  a  summary  of  the  sociodemographic  and  clinical  characteristics  of  the  sample. 
The  mean  age  of  the  participants  was  62.3  ±13.5  years.  Female  patients  accounted  for 
nearly  half  (47.3%)  of  the  sample.  Nearly  all  (92.6%)  patients  were  Caucasian  and  the 
majority  (69.1%)  were  married.  The  mean  education  level  was  12.6  ±3.1  years.  The 
peak  creatine  phosphokinase-MB  isoenzyme  level  was  1 10.1  ±  139.0  ng/mL. 

Level  of  Anxiety 

The  mean  anxiety  scores  for  the  SAI,  the  anxiety  subscale  of  the  BSI,  and  the  ALI 
were  36.76  ±  12.01,  0.56  ±  .75,  and  3.08  ±  2.62,  respectively.  For  the  anxiety  subscale  of 
the  BSI,  40.4%  of  patients  reported  higher  anxiety  than  the  normal  reference  mean,  while 
6.4%  of  patients  were  more  anxious  than  the  normal  reference  mean  for  patients  with 
psychiatric  disorders.  In  this  sample,  42.2%  of  males  and  72.1%  of  females  reported 
anxiety  levels  that  surpassed  normal  reference  SAI  values.  Finally,  16.5%  of  patients  had 
higher  SAI  anxiety  scores  than  patients  with  neuropsychiatric  disorders. 

Correlations  Among  the  Anxiety  Instruments 

As  shown  in  Table  5.3,  there  was  a  moderate,  positive  correlation  between  the 
SAI  and  the  ALI  ( rs  =  .52,  P  <  .001).  Similarly,  the  anxiety  subscale  of  the  BSI  and  the 
ALI  were  moderately  correlated  (rs  =  .45,  P  <  .001). 

Agreement  Between  SAI  and  ALI  Anxiety  Instruments 

Figure  5.1  shows  the  Bland- Altman  plots  of  the  differences  between  the  SAI  and 
ALI  anxiety  instruments  against  the  mean  of  these  instruments.  The  mean  difference  was 
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1.5  ±  2.2,  indicating  that  there  was  a  moderate  degree  of  bias  between  the  SAI  and  ALI 
anxiety  instruments.  The  95%  confidence  interval  (Cl)  for  the  bias  was  1.24  to  1.80.  The 
limits  of  agreement  ranged  from  -2.9  to  5.9,  indicating  poor  agreement  and  imprecise 
measurement.  The  95%  Cl  for  the  lower  limit  of  agreement  was  -3.38  to  -2.42;  the  95% 
Cl  for  the  upper  limit  of  agreement  was  5.42  to  6.38.  Figure  5.1  shows  that  although 
most  differences  fall  within  two  standard  deviations  of  the  mean  difference,  the  bias  was 
more  pronounced  for  higher  anxiety  scores. 

Agreement  Between  Anxiety  Subscale  of  the  BSI  and  ALI  Anxiety  Instruments 

Figure  5.2  shows  the  Bland-Altman  plots  of  the  differences  between  the  anxiety 
subscale  of  the  BSI  and  the  ALI  anxiety  instrument  against  the  mean  of  these 
instruments.  The  mean  difference  was  -1.7  ±  2.3,  indicating  that  there  was  a  bias 
between  the  anxiety  subscale  of  the  BSI  and  the  ALI  anxiety  instruments.  The  95% 
confidence  interval  for  the  bias  was  -1 .97  to  -1 .38.  The  limits  of  agreement  ranged  from 
-6.4  to  3.0,  indicating  widespread  disagreement  between  the  anxiety  subscale  of  the  BSI 
and  ALI  scores.  The  95%  confidence  interval  for  the  lower  limit  of  agreement  was  -6.86 
to  -5.84;  the  95%  confidence  interval  for  the  upper  limit  of  agreement  was  2.50  to  3.51. 
Figure  5.2  shows  that  the  bias  was  more  pronounced  for  higher  anxiety  scores. 

Discussion 

The  results  of  this  study  suggest  that  the  ALI  is  not  a  valid  alternative  to  either  the 
SAI  or  the  anxiety  subscale  of  the  BSI.  The  ALI  may  be  convenient  for  clinicians  and 
patients  because  it  parallels  a  frequently  used  numeric  pain  instrument  and  takes  less  time 
to  complete  than  the  SAI  or  the  anxiety  subscale  of  the  BSI.  However,  although  ALI 
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scores  were  moderately  and  significantly  correlated  with  the  SAI  and  anxiety  subscale  of 
the  BSI  scores,  results  of  the  Bland- Altman  method  indicate  a  lack  of  construct  validity 
for  the  single-item  numeric  rating  scale  as  a  measure  of  anxiety. 

When  comparing  the  ALI  anxiety  score  with  the  SAI  anxiety  score,  the  mean 
difference  of  1.5  ±  2.2  indicates  a  moderate  systematic  bias  between  these  methods.  If 
the  ALI  and  SAI  scores  had  agreed  perfectly,  the  mean  difference  would  have  equaled 
zero.  As  shown  in  Figure  5.1,  the  mean  difference  of  1.5  is  well  above  zero  and  values 
are  scattered  above  and  below  the  mean  value.  Furthermore,  as  the  anxiety  scores 
increase,  more  values  fall  outside  the  95%  confidence  interval,  indicating  decreasing 
agreement.  Importantly,  the  data  indicate  that  a  patient’s  ALI  score  may  differ  widely 
from  his  or  her  SAI  score.  For  example,  an  ALI  score  of  5.0  may  be  as  high  as  9.4  or  ns 
low  as  0.6,  a  large  range  that  nearly  encompasses  the  range  of  possible  ALI  scores  and 
thus  is  clinically  unacceptable. 

The  mean  difference  of  -1 .7  reveals  a  moderate  systematic  bias  between  ALI 
anxiety  and  BSI  anxiety  subscale  scores.  Figure  5.2  shows  values  scattered  above  and 
below  the  mean  with  more  widespread  disagreement  for  higher  anxiety  scores.  One 
cannot  be  confident  of  ALI  scores  due  to  the  wide  limits  of  agreement  found  when 
comparing  these  scores  with  the  BSI  anxiety  subscale  scores.  For  example,  an  ALI  score 
of  5.0  may  be  as  high  as  9.7  or  as  low  as  0.3. 

Although  neither  the  SAI  nor  the  anxiety  subscale  of  the  BSI  has  been  designated 
as  the  “gold  standard,”  investigators  often  use  these  instruments  to  assess  anxiety  for 
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patients  with  AMI.  ’  ’  ’  ’  ’  Yet,  clinicians  rarely  use  published  instruments  to 
assess  patients  for  anxiety.  Clinicians  who  receive  vague  instructions  for  assessing 
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anxiety,  who  are  unaware  of  published  anxiety  instruments,  or  who  conclude  that  existing 
instruments  are  time-consuming,  burdensome  to  patients,  inaccessible,  or  clinically 
irrelevant  may  invent  their  own  anxiety  assessment  instrument  or  adapt  a  similar  scale  to 
measure  anxiety.  For  example,  clinicians  may  assume  that  the  ALI  is  a  valid  anxiety 
measure  because  data  have  supported  the  validity  of  a  similarly  designed  verbal  0  to  10 
numeric  pain  instrument.35  However,  results  of  invalidated  instruments  may  be 
misleading,  as  illustrated  by  our  data. 

A  limitation  of  this  study  is  that  we  measured  anxiety  one  time  while  the  patient 
was  in  the  cardiac  care  unit.  Conceivably,  patients  would  perform  better  on  the  ALI  with 
repeated  exposure  to  it.  In  addition,  we  did  not  control  for  how  clinicians  assessed 
patients  for  pain.  Although  patients  were  pain  free  at  the  time  of  anxiety  assessment,  it  is 
possible  that  some  patients  had  difficulty  distinguishing  between  a  0  to  10  pain 
instrument  and  a  0  to  10  anxiety  instrument.  Finally,  to  promote  ease  of  administration, 
we  administered  the  ALI  using  a  verbal  approach.  The  ALI  did  not  contain  printed 
questions  or  statements;  therefore,  patients  may  have  differed  in  their  conceptions  of 
anxiety.  When  patients  completed  the  S  AI  they  responded,  for  example,  to  statements 
about  feeling  calm,  tense,  nervous,  content,  and  steady.  When  using  a  more  nondescript 
instrument  such  as  the  ALI,  perhaps  patients  are  unsure  how  to  discriminate  feelings  of 
anxiety  from  other  emotions.  McCormack  and  colleagues  pointed  out  that  it  is  difficult 
to  validate  visual  analogue  scales  for  broad  subjective  concepts  such  as  anxiety,  and  that 
not  all  patient  groups  respond  alike  to  a  particular  anxiety  scale. 

Anxiety  has  been  shown  to  adversely  affect  physiologic  and  psychologic 
outcomes  for  patients  with  AMI;  therefore,  it  is  essential  that  clinicians  use  a  valid  and 
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reliable  instrument  to  assess  anxiety.  Further  research  is  indicated  to  identify  the 
instrument(s)  most  acceptable  to  clinicians  and  patients.  Our  analysis  indicated  that  a 
verbal  ALI  instrument  yielded  unsatisfactory  anxiety  data.  Future  research  using  a 
printed  ALI  instrument  with  tic  marks,  numbers,  or  simple  descriptors  may  yield  more 
favorable  results. 

Recently,  McKinley  and  colleagues  introduced  the  Faces  Anxiety  Scale,  a 
single-item  anxiety  instrument  composed  of  five  faces.  The  five  faces  range  from  a 
neutral  face  to  a  face  showing  extreme  anxiety.  Newly  published  data  from  a  sample  of 
intensive  care  unit  patients  support  the  validity  of  the  Faces  Anxiety  Scale.17  However, 
the  Faces  Anxiety  Scale  instrument  has  not  been  specifically  tested  with  patients  with 
AMI.  Further  research  is  necessary  to  evaluate  whether  the  Faces  Anxiety  Scale  is 
suitable  for  patients  with  AMI. 

In  summary,  it  is  well  known  that  many  patients  with  AMI  are  anxious  and  that 
anxiety  contributes  to  unfavorable  patient  outcomes.  Critical  care  clinicians  have  not 
adopted  a  published  anxiety  instrument  for  widespread  use.  Based  on  the  construct 
validity  data  from  this  study,  we  cannot  recommend  that  clinicians  use  the  ALI  to  assess 
anxiety  in  patients  with  AMI.  The  quest  continues  to  construct  a  simple  and  valid  self- 
report  measure  of  anxiety  that  is  appropriate  for  critically  ill  patients  with  AML 
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Table  5.1:  Normative  Values 


Instrument 

Normative  Values 

1  & 

State  Anxiety  Index 

Working  adults  aged  50-69 

Males:  34.51  ±  10.34 

Females:  32.20  ±  8.67 

Neuropsychiatric  patients:  47.74  ±13.24 

Medical-surgical  patients:  42.38  ±  13.79 

Anxiety  Subscale  of  Brief  Symptom  Inventory19 

Healthy  adults:  0.35  ±  0.45 

Psychiatric  outpatients:  1.70  ±  1.00 

Psychiatric  inpatients:  1.70  ±  1.15 

Table  5.2:  Sample  Baseline  Characteristics  (N  =  243) 


Characteristic 

n 

% 

Male  gender 

128 

(52.7) 

Ethnicity 

Caucasian 

225 

(92.6) 

Black 

14 

(5.8) 

Other 

3 

(1.2) 

Marital  status 

Married/cohabitate 

169 

(69.5) 

Widowed/divorced/separated 

28 

(11.5) 

Single 

11 

(4.5) 

History  of  AMI 

71 

(29.2) 

History  of  CABG 

24 

(9.9) 

History  of  HTN 

132 

(54.3) 

History  of  diabetes 

60 

(24.7) 

Current  smoker 

63 

(25.9) 

Location  of  myocardial  infarction * 

Inferior 

111 

(45.7) 

Anterior 

90 

(37.0) 

Lateral 

48 

(19.8) 

Posterior 

35 

(14.4) 

Apical 

6 

(2.5) 

Killip  classification  on  admission 

I 

169 

(69.5) 

II 

56 

(23.0) 

III/IV 

15 

(6.2) 

AMI  =  acute  myocardial  infarction;  CABG  =  coronary  artery  bypass  grafting;  HTN 
hypertension 

Columns  may  not  add  to  100%  because  of  missing  data 
1  Some  patients  had  more  than  one  type  of  myocardial  infarction 
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Table  5.3:  Correlations  Among  the  Spielberger  State  Anxiety  Index,  the  Anxiety 
Subscale  of  the  Brief  Symptom  Inventory,  and  the  Anxiety  Level  Index 


Anxiety  Level  Index 

Anxiety  Subscale  of  the 
Brief  Symptom  Inventory 

Spielberger  State 

Anxiety  Index 

.52* 

.56* 

Anxiety  Subscale  of 

the  Brief  Symptom 

Inventory 

.45* 

— 

*P  <  .001  by  Spearman’s  rho 
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Mean  of  SAI  and  ALI  Scores 


Figure  5.1:  Bland- Altman  Plot  of  the  Differences  Against  the  Mean  Responses  for  the 

State  Anxiety  Index  and  Anxiety  Level  Index 

SAI  =  State  Anxiety  Index;  ALI  =  Anxiety  Level  Index 
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Mean  BSI  Anxiety  Subscale  and  ALI  Scores 

Figure  5.2:  Bland-Altman  Plot  of  the  Differences  Against  the  Mean  Responses  for  the 
Brief  Symptom  Inventory  Anxiety  Subscale  and  Anxiety  Level  Index 
BSI  =  Brief  Symptom  Inventory;  ALI  =  Anxiety  Level  Index 
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CHAPTER  SIX 


Predictors  of  Health  Status  for  Heart  Failure  Patients 
Synopsis 

Objectives:  To  determine  the  best  model  of  health  status  from  among  relevant 
sociodemographic,  clinical,  health  perception,  and  emotional  variables  for  patients  with 
heart  failure  (HF). 

Background:  Health  status  is  poorly  understood  for  patients  with  HF.  Earlier  studies 
have  shown  little  relationship  between  clinical  variables  and  health  status  outcomes. 
Methods:  This  was  a  descriptive,  correlational  study  of  87  patients  with  HF.  Health 
status  was  conceptualized  as  health-related  quality  of  life  [HRQL]  (measured  using  the 
Minnesota  Living  with  Heart  Failure  Questionnaire),  actual  physical  activity  level 
(measured  over  24  hours  using  actigraphy),  and  level  of  symptom  burden  (measured 
using  the  Dyspnea-Fatigue  Index).  Hierarchical  multiple  regression  techniques  were 
used  to  determine  sociodemographic  (sex,  age,  living  alone),  clinical  (comorbidities,  New 
York  Heart  Association  [NYHA]  class,  ejection  fraction),  health  perception,  and 
emotional  (anxiety,  depression,  and  hostility  measured  using  the  Brief  Symptom 
Inventory)  variables  associated  with  health  status. 

Results:  Worse  NYHA  class,  higher  anxiety,  and  higher  depression  predicted  worse 
HRQL,  explaining  37%  of  the  variance.  Better  NYHA  class  and  higher  anxiety  predicted 
higher  levels  of  physical  activity  and  explained  17%  of  the  variance.  Worse  NYHA  class 
and  higher  depression  predicted  greater  symptom  burden,  explaining  52%  of  the 
variance. 
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Conclusions:  The  three  strongest  predictors  of  health  status  were  NYHA  class,  anxiety, 
and  depression.  Traditional  demographic  and  clinical  variables  assessed  by  clinicians  are 
not  associated  with  health  status.  Although  not  routinely  assessed,  emotional  variables 
have  a  major  impact  on  health  status.  Interventions  to  improve  health  status  should  target 
not  only  physical,  but  also  emotional,  well-being. 

Key  Words:  Heart  Failure,  Health  Status,  Anxiety,  Depression 
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Introduction 


Worldwide,  15  million  persons  have  heart  failure  (HF).1  The  prevalence  of  HF  increases 

*  •  *12 

annually  and  has  reached  epidemic  proportions.  ’  Nearly  4  million  Americans  live  with 
symptomatic  HF.  Symptoms  of  HF  progressively  worsen  and  adversely  affect  patients’ 
health  status.  Clinicians  have  concentrated  on  the  sociodemographic  and  physiologic 
determinants  of  health  status.  This  emphasis  ignores  the  full  breadth  of  the  phenomenon 
of  health  status. 

Health  status  is  an  increasingly  important  concept  in  the  management  of  HF.4,5  In 
fact,  symptomatic  patients  often  are  more  concerned  about  their  everyday  health  status 
than  the  length  of  their  life.  Yet,  health  status  is  poorly  understood  for  patients  with 

HF.8  Health  status  encompasses  the  concepts  of  health-related  quality  of  life  (HRQL), 
functional  status,  and  symptom  burden  (Figure  6.1)  and  refers  to  how  a  disease  manifests 
itself  to  patients.9,10  The  patient’s  perception  of  health  status  is  more  than  a  simple 
reflection  of  their  objective  clinical  status,  and  is  influenced  by  subjective  phenomena 
such  as  anxiety,  depression,  hostility,  and  perception  of  health. 

The  purpose  of  this  study  was  to  determine  the  best  model  of  health  status  from 
among  relevant  sociodemographic,  clinical,  health  perception,  and  emotional  variables. 
Previous  data  have  shown  little  relationship  between  clinical  variables  and  health  status 
outcomes.11,12  Therefore,  we  hypothesized  that  a  combination  of  objective  and  subjective 
variables  would  predict  health  status  better  than  objective  variables  alone.  Knowledge  of 
predictors  will  promote  the  design  of  new  treatment  strategies  to  combat  the  negative 
health  status  commonly  seen  in  patients  with  HF. 
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Methods 


Design 

This  was  a  descriptive,  correlational  sub-study  of  a  prospective,  randomized 
clinical  trial  designed  to  determine  the  optimum  disease  management  strategy  needed  to 
improve  outcomes  in  patients  with  HF.  In  the  current  study,  only  baseline  data  were 
included  in  the  analyses. 

Sample  and  Settings 

Hospitalized  patients  with  New  York  Heart  Association  (NYHA)  functional 
classification  II  to  IV  HF  from  three  urban  and  suburban  community  hospitals  located  in 
the  Midwest  were  recruited  for  this  study.  Heart  failure  was  diagnosed  using  either 
radiographic  evidence  of  pulmonary  congestion  or  presence  of  typical  signs  and 
symptoms  of  HF  in  conjunction  with  definite  clinical  improvement  following  diuresis.14 
All  patients  were  at  risk  for  rehospitalization  based  on  their  history  of  one  or  more 
previous  HF  admissions  or  four  or  more  prior  hospitalizations  for  any  reason  in  the 
previous  5  years.15  Patients  were  excluded  if  they  were  discharged  to  an  extended  care 
facility  or  referred  for  hospice  services.  Other  exclusion  criteria  included  dementia, 
serious  cognitive  impairment,  and  serious  psychiatric  illness.  The  Institutional  Review 
Board  at  each  site  approved  the  study.  All  patients  gave  written  informed  consent. 
Measurement 

Primary  end-point:  health  status.  Health  status  was  conceptualized  as  HRQL, 
functional  status,  and  symptom  burden.  Health-related  quality  of  life  was  measured  using 
the  Minnesota  Living  with  Heart  Failure  Questionnaire  (LHFQ).16  The  LHFQ  is  a  21- 
item,  disease-specific  measure  of  HRQL  that  was  designed  to  measure  the  effect  of  HF 
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symptoms  on  HRQL.  Response  options  range  from  0  (no)  to  5  (very  much);  higher 
scores  reflect  worse  HRQL.  The  LHFQ  has  been  used  extensively  in  HF  research  and  its 
validity  and  reliability  have  been  documented.16,17 

Physical  activity  level,  a  measure  of  functional  status,  was  recorded  using  the 
Actiwatch  16  (Mini  Mitter  Co.,  Inc.,  Bend,  OR).  Patients  wore  this  nonobstrusive, 
lightweight,  wrist-watch  type  actigraph  on  their  non-dominant  arm  for  24  hours  after 
discharge.  Investigators  commonly  use  actigraphy  to  quantify  physical  activity.18'20  The 
Actiwatch  contains  an  omnidirectional  accelerometer  that  senses  motor  activity  in  all 
directions  and  produces  a  variable  electrical  signal  that  is  sampled  by  a  microprocessor  at 
set  time  intervals.  These  signals  are  digitally  processed  and  sampled  at  a  frequency  of  32 
Hz.  The  signal  is  expressed  as  “activity  counts”  and  accordingly  provides  objective  data 
regarding  activity  level.  Accelerometers  have  well-documented  reliability  and  validity 
and  a  high  degree  of  participant  acceptability. 19,21 

Symptom  burden  was  measured  using  the  Dyspnea-Fatigue  Index  (DFI),22  which 
assesses  the  degree  to  which  dyspnea  and  fatigue  impact  daily  life.  The  DFI  contains 
three  domains,  each  rated  on  a  0  to  4  scale:  1)  magnitude  of  the  task  that  produces 
symptoms  (0  =  symptomatic  at  rest;  4  =  symptomatic  with  extraordinary  activity),  2) 
magnitude  of  the  pace,  (0  =  symptomatic  at  rest;  4  =  all  physical  activity  performed  at  a 
normal  pace),  and  3)  level  of  functional  impairment  (0  =  very  severe  and  has  given  up 
most  or  all  usual  activities;  4  =  no  restrictions  on  activities  or  occupation).  Effort  or  pace 
is  graded  so  that  patients  who  improve  their  magnitude  of  task  performance  by 
decreasing  the  pace  of  their  activity  do  not  receive  spuriously  high  scores.  The  scores  for 
each  domain  are  summed  to  obtain  an  aggregate  score  that  ranges  from  0  to  12.  Lower 
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scores  reflect  greater  symptom  burden.  Previous  research  has  supported  reliability  and 
validity  of  the  DFI  for  HF  patients.22 

Sociodemographic  and  clinical  variables.  Nurses  collected  sociodemographic 
data  when  patients  were  stable  and  near  discharge.  Patients  provided  their  age,  gender, 
and  living  arrangement.  We  reviewed  patients’  medical  records  to  ascertain  NYHA 
functional  classification  and  left  ventricular  ejection  fraction  (LVEF),  measures  of 
disease  severity,  and  history  of  cardiac  comorbidities  (coronary  artery  disease,  acute 
myocardial  infarction,  percutaneous  coronary  intervention,  coronary  artery  bypass 
grafting). 

Health  perception  and  emotional  variables.  Health  perception  was  measured 
using  a  single-item  question  from  the  Medical  Outcomes  Study  Short  Form  (SF-36) 23 
Patients  rated  their  current  health  as  excellent,  good,  fair,  or  poor. 

Anxiety,  depression,  and  hostility  were  measured  using  the  Brief  Symptom 
Inventory  (BSI).24  The  anxiety,  depression,  and  hostility  subscales  of  the  BSI  contain 
six,  seven,  and  five  items,  respectively.  Patients  rated  their  distress  concerning  these 
symptoms  using  a  0  (not  at  all)  to  4  (extremely)  scale.  The  items  of  each  subscale  are 
averaged;  higher  scores  reflect  greater  emotional  distress.  The  subscales  contain  no 
physiologic  indices  of  anxiety  which  could  spuriously  overestimate  measurement  of 
emotions  in  patients  with  cardiac  disease.  Each  subscale  is  reliable  and  valid.24 
Statistical  Analyses 

Data  were  analyzed  with  SPSS  software,  version  12.0.  Because  health  status  is  a 
multidimensional  variable,  separate  but  parallel  regression  models  were  constructed  for 
the  three  indicators  of  health  status.  Hierarchical  multiple  regression  analyses  were 
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conducted  to  determine  the  best  predictors  of  health  status.  The  sociodemographic  and 
clinical  variables  were  entered  first  in  separate  steps,  followed  by  health  perception  and 
then  emotional  variables  to  determine  their  additive  impact.  Prior  to  regression  analysis, 
we  use  published  cutpoint  scores  to  dichotomize  patients  into  high  and  low  groups  for 
each  emotion  as  follows:  1)  low  anxiety  BSI  <  0.35,  high  anxiety  BSI  >  0.35;  2)  low 
depression  BSI  <  0.28,  high  depression  BSI  >  0.28;  3)  low  hostility  BSI  <  0.35,  high 
hostility  >  0.35.24  A  P-value  of  .05  was  considered  statistically  significant. 

Results 

Characteristics  of  Sample 

Patient  characteristics  are  summarized  in  Table  6. 1 .  Over  half  (5 1 .5%)  of  the  87 
patients  perceived  their  health  as  fair  or  poor.  The  mean  anxiety,  depression,  and 
hostility  scores  were  0.90  ±  0.70,  1.03  ±  0.83,  and  0.57  ±  0.50,  respectively.  Compared 
to  published  norms,  72.3%  of  patients  were  above  the  norm  for  anxiety,  73.3%  were 
above  the  norm  for  depression,  and  66.3%  were  above  the  norm  for  hostility. 

Health  Status 

Health-related  quality  of  life.  The  mean  score  for  HRQL  was  51.62  ±  22.58, 
indicating  poor  HRQL.  Exploration  of  bivariate  relationships  between  HRQL  and  each 
of  the  potential  predictor  variables  revealed  that  age  ( rs  =  -.25,  P  =  .02),  NYHA  class  (rs 
-  .28,  P  =  .01),  current  health  (rs  =  .36,  P  =  .001),  anxiety  ( rs  =  .47,  P  <.001),  depression 
( rs  =  .49,  P  <.001),  and  hostility  (rs  =  .43,  P  <001)  were  associated  with  HRQL.  In 
contrast,  gender,  living  alone,  comorbidities,  and  LVEF  did  not  correlate  with  HRQL. 
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Results  of  the  Mann- Whitney  U  test  indicated  that  gender,  living  alone,  and  cardiac 
comorbidities  were  unrelated  to  HRQL. 

Multivariate  hierarchical  regression  analysis  revealed  that  sociodemographic 
variables  did  not  account  for  a  significant  amount  of  the  variability  in  HRQL  (Table  6.2). 
When  the  clinical  variables  were  added  in  the  second  step,  the  model  accounted  for  a 
significant  amount  of  the  variability  in  HRQL.  However,  only  NYHA  class 
(standardized  beta  =  .43;  P  <.001  at  step  two)  independently  predicted  HRQL. 
Specifically,  worse  NYHA  class  predicted  worse  HRQL.  The  addition  of  the  health 
perception  variable  in  the  third  step  explained  an  additional  5%  of  the  variance  in  HRQL. 
Patients’  perception  of  current  health  (standardized  beta  =  .26;  P  =  .02  at  step  three) 
independently  predicted  HRQL.  When  added  to  the  model  in  step  four,  the  emotional 
variables  explained  an  additional  14%  of  the  variance  in  HRQL.  Higher  anxiety  (P  -  .03) 
and  greater  depression  (P  =  .05),  but  not  hostility,  independently  predicted  worse  HRQL. 
The  addition  of  the  emotional  variables  in  step  four  negated  the  contribution  of  the  health 
perception  variable.  Thus,  the  final  multivariate  model  for  HRQL  contained  NYHA 
class,  anxiety,  and  depression,  explaining  37%  of  the  variance. 

Functional  status.  The  mean  activity  count  was  181,808  ±  88,034  which  is 
substantially  less  than  for  elderly  persons  without  HF.  Age  ( rs  -  -.25,  P  =  .02)  and 
NYHA  class  ( rs  =  -.35,  P  =  .001)  were  the  only  predictor  variables  in  bivariate  analysis 
that  correlated  significantly  with  activity  level. 

When  activity  level  was  regressed  on  the  sociodemographic  variables  in  step  one 
of  the  multivariate  hierarchical  regression  model,  the  equation  did  not  account  for  a 
significant  amount  of  the  variability  in  activity  level  (Table  6.3).  With  the  addition  of 
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clinical  variables  in  step  two  and  the  health  perception  variable  in  step  three,  the  models 
became  significant;  however,  neither  addition  significantly  improved  the  R2  from  the 
previous  step.  Nonetheless,  NYHA  class  (standardized  beta  =  -.27;  P  -  .02  at  step  two) 
was  an  independent  predictor  of  activity  level.  Patients  with  a  worse  NYHA  class  were 
less  active.  The  only  significant  increase  in  R2  occurred  when  the  emotional  variables 
were  added  in  step  four.  Higher  anxiety  (P  =  .02)  independently  predicted  greater 
physical  activity.  The  independent  variables  that  remained  in  the  final  multivariate 
model  were  NYHA  class  and  anxiety  and  they  explained  17%  of  the  variance  in  physical 
activity. 

Further  analyses  were  conducted  to  explore  whether  the  association  between 
higher  anxiety  and  greater  activity  level  was  a  linear  or  higher-order  relationship. 

Patients  were  divided  into  quartiles  based  on  level  of  anxiety.  Results  of  a  Kruskal- 
Wallis  test  indicated  differences  in  activity  level  among  the  four  groups.  Although 
patients  with  mild  or  moderate  anxiety  were  more  active,  patients  with  the  highest 
anxiety  had  a  sharp  decrease  in  physical  activity  (P  =  .04). 

Symptom  burden.  The  mean  symptom  burden  score  of  5.04  ±  2.29  reflected 
substantial  symptom  burden.  Significant  bivariate  predictors  of  symptom  burden 
included  NYHA  class  ( rs  =  -.70,  P  <.00 1),  current  health  (rs  =  -.27,  P  =  .01),  anxiety  (rs 
=  -.41,  P  <.001),  depression  (rs  =  -.51,  P  <.001),  and  hostility  ( rs  =  -.28,  P  =  .01). 
Although  NYHA  class  and  symptom  burden  were  strongly  correlated,  variable  inflation 
factor  and  tolerance  values  for  the  symptom  burden  model  and  previously  described 
models  revealed  no  problems  with  multicollinearity. 
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As  with  HRQL  and  activity  level,  no  sociodemographic  variables  accounted  for  a 
significant  amount  of  variability  in  symptom  burden  (Table  6.4).  When  the  clinical 
variables  were  added  in  step  two,  the  model  explained  a  significant  amount  of  variability 
in  symptom  burden,  and  NYHA  class  (standardized  beta  =  -.68;  P  <.001  at  step  two) 
independently  predicted  symptom  burden.  Patients  with  a  worse  NYHA  class  reported  a 
higher  magnitude  of  symptom  burden.  The  health  perception  variable  was  entered  in  the 
third  step  but  did  not  contribute  significantly  to  the  model.  Emotional  variables  were 
entered  in  step  four  with  depression  (P  =  .05)  independently  predicting  symptom  burden. 
Furthermore,  the  addition  of  the  emotional  variables  explained  7%  more  variability  in 
symptom  burden.  Predictors  retained  in  the  multivariate  model  included  NYHA  class 
and  depression,  explaining  52%  of  the  variance  in  symptom  burden. 

Discussion 

Heart  failure  pervades  all  facets  of  health  status  -  HRQL,  functional  status,  and  symptom 
burden.  Health  status  is  important  because  it  predicts  mortality  and  rehospitalization  for 
patients  with  HF.9  The  principal  finding  of  our  study  was  that  NYHA  class,  anxiety,  and 
depression  strongly  and  independently  predicted  health  status.  Clinicians  who  seek  to 
deliver  patient-centered  care  and  maximize  health  status  for  patients  with  HF  must 
address  not  only  sociodemographic  and  clinical  measures,  but  also  salient  emotional 
variables.  Failure  to  assess  emotional  variables  provides  an  incomplete  portrayal  of 
health  status. 

The  traditional  biomedical  model  underscores  the  history,  physical  examination, 
diagnosis,  and  treatment  to  cure  disease  25,26  Heart  failure,  however,  is  a  debilitating  and 
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chronic  clinical  syndrome  with  no  cure.  Patients  with  HF  must  learn  to  manage  complex 
treatment  regimens,  adapt  to  physical  and  social  limitations,  and  cope  with  psychological 
manifestations  of  the  disorder.  Even  with  optimal  medical  therapy,  persons  with  HF 
often  suffer  disabling  and  progressive  symptoms,  are  frequently  hospitalized,  and  die 
prematurely.  Not  surprisingly,  patients  with  HF  report  poor  health,  impaired 
HRQL,4’28'30  impaired  functional  status,4’31,32  and  persistent  symptoms.32,33  The  effects  of 
these  maladies  seem  particularly  problematic  for  patients  with  HF.  Compared  to  patients 
with  other  chronic  conditions,  patients  with  HF  had  the  second  worst  scores  for  physical, 
role,  and  social  functioning.  Likewise,  mood  disturbances  were  more  commonly 
associated  with  HF  than  other  cardiac  disorders.  With  the  realization  that  HF  is  to  be 
managed,  not  cured,  health  status  is  now  considered  an  important  assessment  parameter 
and  endpoint  of  treatment.26 

Health  status,  functional  status,  and  HRQL  have  been  used  interchangeably,26  but 
are  not  synonymous  concepts.  Meta-analysis  results  indicated  that  patients  perceived 
quality  of  life  and  health  status  as  distinct  constructs.34  Not  all  patients  with  impaired 
functional  status  reported  poor  HRQL.  Similarly,  particular  symptoms  do  not  affect 
HRQL  uniformly  for  all  patients.35 

Health-related  quality  of  life  is  the  difference  between  patients’  expectations  of 
health  and  their  actual  health.  As  such,  HRQL  is  a  subjective  concept  unique  to  each 
person.  In  this  study,  worse  NYHA  class,  anxiety,  and  depression  independently 
predicted  HRQL.  As  hypothesized,  the  addition  of  the  subjective  variables,  health 
perception  and  emotions,  explained  significantly  more  variance  in  HRQL  than 
sociodemographic  and  clinical  variables.  Our  findings  support  previous  data  showing 
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that  HRQL  was  lower  in  patients  with  either  depression5,8’37  or  worse  NYHA 
class.11,28,31,38  Carels30  recently  reported  that  worse  NYHA  class,  reduced  LVEF,  and 
depression  predicted  HRQL;  however,  like  most  investigators,  ’  we  found  that  LVEF 
did  not  predict  HRQL.  Like  others,  we  found  a  significant  bivariate  association  between 
age  and  HRQL;29  however,  when  adjusting  for  other  variables,  this  relationship 
disappeared,  indicating  that  age  is  not  an  independent  predictor  of  HRQL. 

Functional  status,  the  second  component  of  health  status,  reflects  the  patient’s 
physical  capability  to  perform  daily  activities  that  are  important  to  them.31,39  Patients 
with  HF  have  low  physical  activity  levels,  restricted  ability  to  exercise,  and  limited 
stamina.40  Most  investigators  use  NYHA  class,  the  6-minute  walk,  or  a  self-report 
measure  to  measure  functional  status.  Although  the  NYHA  class  integrates  an 
assessment  of  symptoms  and  physical  function,  the  clinician  actually  listens  to  patient 
input  and  makes  a  subjective  assessment  of  patient  function.9  The  walk  test  may  not 
accurately  reflect  the  patient’s  lull  typical  activity  level  at  home.33,41  Self-report  activity 
data  should  be  viewed  with  prudence  as  others  reported  no  association  between  patients’ 
perception  of  their  physical  condition  and  their  actual  physical  ability.40  To  our 
knowledge,  we  are  the  first  to  use  actigraphy  to  quantify  actual  physical  activity  in  the 
HF  patient’s  natural  home  setting.  Actigraphy  data  differentiate  between  physical  and 
sedentary  activities  and  are  significantly  related  to  oxygen  uptake  and  heart  rate  during 
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both  physical  and  sedentary  activities. 

We  found  that  better  NYHA  class  and  higher  anxiety  predicted  greater  actual 
physical  activity.  Emotional  variables  explained  more  variance  in  functional  status  than 
the  other  predictor  variables,  thus  supporting  our  hypothesis.  The  correlation  between 
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NYHA  class  and  activity  level  was  only  moderate,  likely  reflecting  inadequacies  in  the 
assessment  of  actual  physical  activity  ability  based  on  patient  perceptions  and  clinicians’ 
interpretations  of  these  perceptions.  Results  of  earlier  studies1 1,38,42  indicated  that  patients 
with  more  severe  HF  walked  a  shorter  distance  on  the  6-minute  walk.  Similarly,  our 
patients  with  a  worse  NYHA  class  were  less  active,  likely  due  to  fatigue,  dyspnea,  and 
diaphragmatic  and  skeletal  muscle  atrophy.43  Although  others5,8,37,44  reported  an 
association  between  functional  status  and  depression,  our  data  did  not  confirm  these 
findings.  In  agreement  with  previous  results,  LVEF  did  not  predict  functional  status.12,45 
Majani  and  colleagues46  reported  that  NYHA  class,  pulmonary  capillary  resistance,  and 
depression  predicted  patient  satisfaction  with  their  functional  status;  however,  they  did 
not  report  actual  activity  levels. 

An  intriguing  finding  is  that  higher  anxiety  predicted  greater  physical  activity. 
Others  reported  that  patients  with  lower  anxiety  reported  greater  physical  condition.40 
Yet,  our  patients  with  mild  or  moderate  anxiety  were  more  active  than  nonanxious  or 
severely  anxious  patients.  It  appears  that  limited  anxiety  might  positively  influence 
patients’  illness  behavior.47 

The  final  aspect  of  health  status  is  symptom  burden.  Symptoms  are  the  patient’s 
perception  of  abnormal  physical  function.  Such  perceptions  are  influenced  by 
preferences,  values,  and  psychological  factors;  thus,  symptom  burden  differs  among 
patients.35  Dyspnea  seems  especially  bothersome  as  patients  with  respiratory  distress 
expressed  more  willingness  to  trade  shorter  survival  for  better  health.7  We  found  that 
NYHA  class  and  depression  predicted  symptom  burden.  Data  regarding  this  model 
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supported  our  hypothesis  and  again  accentuated  the  importance  of  the  subjective 
variables. 

Given  that  symptom  assessment  is  an  integral  component  of  NYHA  classification, 
we  expected  and  found  that  NYHA  class  predicted  symptom  burden.  In  addition, 
depression  independently  predicted  symptoms  of  fatigue  and  dyspnea.  Sullivan  and 
colleagues  reported  significant  and  persistent  associations  between  depression  and 

o 

symptoms  of  breathlessness,  fatigue,  and  chest  pain  for  patients  with  HF.  In  fact, 
depression  predicted  these  symptoms  better  than  LVEF,  blood  pressure,  myocardial 
oxygen  consumption,  or  jugular  venous  pressure.  Others  also  reported  that  depressive 
symptoms  were  the  strongest  predictors  of  worsening  symptoms  of  HF.5 

This  study  provides  strong  evidence  that  anxiety  and  depression  are  major 
determinants  of  health  status.  Often,  clinicians  overestimate  the  impact  of  biological  and 
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physiologic  parameters  on  symptoms  and  functioning.  Clinicians  routinely  collect  the 
patients’  sociodemographic  data  and  assess  clinical  parameters.  The  Joint  Commission 
on  Accreditation  of  Healthcare  Organizations  requires  the  assessment  and  documentation 
of  LVEF  before,  during,  or  soon  after  admission  for  HF.  In  contrast,  although  the 
prevalence  of  anxiety  and  depression  for  patients  with  HF  is  up  to  70%32  and  78%, 44 
respectively,  most  clinicians  neither  routinely  assess  patients  for  anxiety  or  depression 
nor  document  their  findings.  Those  who  do,  typically  use  their  own  methods  to  assess 
anxiety  and  depression  rather  than  using  an  instrument  designed  for  that  purpose.48  Many 
clinicians  do  not  have  access  to  instruments  such  as  BSI,  State-Trait  Anxiety  Inventory, 
the  Hamilton  Rating  Scales  for  Anxiety  and  Depression,  the  Beck  Depression  Inventory, 
or  the  Hospital  Anxiety  and  Depression  Scale,  which  can  be  used  to  assess  patients  for 
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anxiety  and  depression.  These  instruments  are  brief  and  lay  healthcare  providers  without 
formal  psychiatric  training  can  administer  and  interpret  them. 

The  goal  of  therapy  for  HF  is  to  prevent  disease  progression,  relieve  symptoms, 
maximize  functioning,  and  prolong  survival.  Practice  guidelines  emphasize 
pharmacologic  therapy  for  HF  but  fail  to  address  anxiety  or  depression.49  This  omission 
may  be  one  reason  why  HF  has  increased  to  epidemic  proportions.  Cognitive-behavioral 
interventions,  stress  management,  biofeedback,  and  medication  therapy  can  reduce 
anxiety  and  depression.50,51  However,  in  one  study,  only  44%  of  patients  with  depression 
received  any  treatment  for  depression.  Our  findings  support  the  importance  of 
assessing  and  treating  psychosocial  parameters,  as  this  should  improve  health  status  and 
survival  for  patients  with  HF.  Future  research  is  needed  to  evaluate  this  supposition.  In 
addition,  investigators  need  to  identify  clinically  important  difference  (CID)  standards 
from  the  patient’s  perspective.  With  availability  of  empirically-based  CID  standards, 
clinicians  could  use  a  health  status  assessment  to  detect  disease  and  extent  of  dysfunction, 
facilitate  communication,  screen  for  hidden  problems,  facilitate  shared  clinical  decision 
making,  and  evaluate  outcomes  of  therapy.26,54 

The  primary  limitation  of  this  study  is  the  small  sample  size;  therefore,  we  view 
our  conclusions  with  caution  and  recommend  replication  with  a  larger  sample.  We  did 
not  measure  other  variables  such  as  social  support,  pain,  or  perceived  control  that  may 
have  influenced  health  status.  An  important  strength  of  this  study,  however,  is  our 
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conceptualization  of  health  status  as  a  broad  phenomenon  that  encompasses  HRQL, 
actual  physical  activity  level,  and  symptom  burden.  We  used  a  unique  approach  to 
objectively  measure  patients’  actual  physical  activity  over  24  hours  in  their  familiar  home 
environment. 

Some  may  argue  that  the  symptom  burden  and  activity  level  are  so  closely  related 
to  NYHA  class  that  NYHA  class  should  not  be  included  as  a  predictor.  In  fact,  there  are 
striking  differences  among  the  measures.  NYHA  is  a  subjective  clinician-based 
functional  status  assessment.  In  our  study,  actigraphy  monitoring  enabled  us  to 
objectively  measure  actual  physical  activity  in  the  patient’s  natural  home  setting.  The 
Dyspnea  Fatigue  Index  is  an  advantageous  patient-based  measure  of  symptom  burden 
measure  because  it  emphasizes  magnitude  of  the  task  and  pace,  as  well  as  level  of 
functional  impairment  in  evaluating  how  symptoms  affect  daily  health  status.  Thus,  these 
assessment  strategies  measure  three  distinct  concepts  that  together  provide  new  insight 
into  health  status. 

In  summary,  health  status  is  important  for  patients  with  HF.  The  three  strongest 
predictors  of  health  status  were  NYHA  class,  anxiety,  and  depression.  Clinicians  should 
assess  not  only  clinical,  but  also  emotional,  factors  and  be  prepared  to  intervene  when 
indicated. 
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Table  6.1 :  Sample  Baseline  Characteristics  (N  =  87) 


Characteristic 

Age  (yrs) 

72  ±  11 

Education  (yrs) 

12  ±  2 

Women,  n  (%) 

42  (48) 

Ethnicity 

Caucasian,  n  (%) 

77 (89) 

Black,  n  (%) 

10(11) 

Marital  status 

Married/cohabitate,  n  (%) 

41  (47) 

Widowed,  n  (%) 

27(31) 

Divorced/Separated,  n  (%) 

10(11) 

Single,  n  (%) 

9(10) 

Left  ventricular  ejection  fraction  (%) 

38±  15 

Lives  alone,  n  (%) 

44  (51) 

Prior  coronary  artery  disease,  n  (%) 

61  (70) 

Prior  acute  myocardial  infarction,  n  (%) 

33  (38) 

Prior  coronary  artery  bypass  grafting,  n  (%) 

30  (34) 

Prior  hypertension,  n  (%) 

65  (75) 

Killip  classification 

II,  n  (%) 

41  (47) 

III,  n  (%) 

41  (47) 

IV,  n  (%) 

5(6) 

Data  are  presented  as  number  of  patients  (%)  or  mean  ±  SD 
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Table  6.2:  Hierarchical  Multiple  Regression  of  Variables  Associated  With  Health-Related  Quality  of  Life 
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Betas  shown  are  for  step  4;  NYHA  =  New  York  Heart  Association 


Table  6.3:  Hierarchical  Multiple  Regression  of  Variables  Associated  With  Physical  Activity  Level 
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*Betas  shown  are  for  step  4;  NYHA  =  New  York  Heart  Association 


Table  6.4:  Hierarchical  Multiple  Regression  of  Variables  Associated  With  Symptom  Burden 
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Betas  shown  are  for  step  4;  NYHA  =  New  York  Heart  Association 
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CHAPTER  SEVEN 


Heart  Rate  Variability  Analysis  in  the  Assessment  of  Autonomic 
Function  in  Heart  Failure 
Synopsis 

Objective:  The  purpose  of  this  paper  was  to  review  neural  control  of  heart  rate,  briefly 
describe  heart  rate  variability,  and  summarize  research  findings  regarding  the  heart  rate 
variability  of  patients  with  heart  failure  (HF). 

Background:  Heart  rate  is  not  static,  but  rather  changes  continuously  in  response  to 
physical  and  mental  demands.  In  fact,  an  invariant  heart  rate  is  associated  with  disorders 
such  as  HF.  Heart  rate  variability  analysis  is  a  noninvasive  technique  used  to  quantify 
fluctuations  in  heart  rate. 

Methods  and  Results:  Literature  about  neural  control  of  heart  rate  was  reviewed. 
Respiration,  reflexes,  and  the  sympathetic,  parasympathetic,  and  intrinsic  cardiac  nervous 
systems  affect  heart  rate.  Published  research  reports  regarding  heart  rate  variability  of 
patients  with  HF  were  also  appraised  and  summarized.  Patients  with  HF  had  decreased 
heart  rate  variability  in  both  the  time  and  frequency  domains.  Decreased  heart  rate 
variability  was  related  to  excessive  sympathetic  activity,  neuroendocrine  dysfunction, 
elevated  cytokine  levels,  and  reduced  vagal-cardiac  activity.  Decreased  heart  rate 
variability  for  patients  with  HF  was  associated  with  adverse  cardiac  events  and  higher 
mortality. 

Conclusions:  Heart  rate  fluctuates  in  response  to  neural  intervention.  Clinicians  and 
researchers  can  use  heart  rate  variability  analysis  to  detect,  quantify,  and  trend  changes  in 
autonomic  activity  for  patients  with  HF.  Patients  with  HF  have  altered  nervous  system 
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function  that  contributes  to  decreased  heart  rate  variability.  Decreased  heart  rate 
variability  places  patients  at  risk  for  future  adverse  cardiac  events,  need  for  heart 
transplantation,  and  death. 

Key  Words:  Heart  Failure,  Heart  Rate  Variability,  Autonomic  Nervous  System 
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Introduction 


Clinicians  often  report  that  a  patient’s  heart  rate  (HR)  is  “regular.”  Yet,  as  shown 
in  Figure  7.1,  HR  is  not  a  static  hemodynamic  parameter,  but  rather  changes  over  time  in 
response  to  physical  and  mental  demands.  Furthermore,  an  invariant,  or  nearly  invariant, 
HR  is  often  associated  with  disease  processes  such  as  heart  failure  (HF),1'5  acute 
myocardial  infarction  (AMI),6'10  and  diabetes.11  Heart  rate  variability  (HRV)  analysis  is 
a  noninvasive  technique  used  to  quantify  fluctuations  in  HR  that  reflect  naturally 
occurring  physiological  processes.  The  purpose  of  this  paper  is  to  review  neural  control 
of  HR,  briefly  describe  HRV,  and  summarize  research  findings  about  HRV  for  patients 
with  HF. 

Neural  Control  of  Heart  Rate 

Heart  rate  is  normally  determined  by  spontaneous  and  periodic  depolarizations  of 
the  sino-atrial  node.  Although  neural  innervation  is  not  necessary  to  initiate  the  heart 
beat,  the  sympathetic  and  parasympathetic  divisions  of  the  autonomic  nervous  system 
(ANS),  the  intrinsic  cardiac  nervous  system,  reflexes,  and  respiration  modulate  the 
frequency  of  sino-atrial  nodal  depolarizations.  These  neural  systems  also  influence 
cardiac  contractility  and  conduction  of  electrical  activity  through  the  heart.  Accordingly, 
cardiac  chronotropism  (HR),  inotropism  (contractility),  and  dromotropism  (conduction, 
primarily  through  the  AV  node)  are  adjusted  to  meet  the  changing  needs  of  the  body. 
Sympathetic  Nervous  System 

Sympathetic  nervous  system  fibers  emerge  from  the  cell  bodies  of  preganglionic 
neurons  within  the  intermediolateral  column  of  the  spinal  cord  located  in  the  thoracic 
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through  lumbar  (T1-L2)  regions.  After  passing  through  the  white  rami,  most  fibers 
synapse  with  postganglionic  efferent  neurons  within  the  sympathetic  paravertebral 
ganglia.  The  axons  of  these  postganglionic  neurons  innervate  blood  vessels  and  the 
viscera.13 

Parasympathetic  Nervous  System 

Parasympathetic  nervous  system  fibers  emerge  from  cell  bodies  of  the 
preganglionic  neurons  located  in  the  brainstem  and  sacral  area  (S2-S4).  Parasympathetic 
nerves  travel  to  the  head,  thorax,  and  abdomen  within  cranial  nerves.  The  vagus  nerve 
(i.e,  cranial  nerve  X)  provides  the  parasympathetic  innervation  to  the  heart,  lungs,  and 
some  abdominal  regions.  The  majority  of  the  axons  within  this  nerve  are  sensory  (i.e., 
visceral  afferent);  only  about  20%  of  these  axons  are  motor  (i.e.,  parasympathetic 
efferent). 

Like  sympathetic  nerves,  the  vagus  nerve  innervates  the  sinus  and  atrioventricular 
nodes  and  the  atrial  myocardium.  The  classical  view  that  there  is  little  to  no 
parasympathetic  innervation  of  ventricular  myocardium  neglects  the  well-established  fact 
that  parasympathetic  nerves  presynaptically  inhibit  the  release  of  neurotransmitter  from 
sympathetic  nerves  innervating  the  ventricular  myocardium;  this  “indirect”  effect  can 
profoundly  affect  ventricular  contractile  function.13'15  Vagal  stimulation  promotes 
acetylcholine  release,  which  decreases  HR,  myocardial  conduction,  atrial  contractility, 
and  through  interaction  with  the  sympathetic  system,  ventricular  contractility.13,14 
Functional  Connectivity  Between  the  Sympathetic  and  Parasympathetic  Systems 

The  heart  and  the  majority  of  other  organs  are  innervated  by  both  sympathetic  and 
parasympathetic  nerves  (i.e.,  reciprocal  innervation).  In  resting  man,  parasympathetic 
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effects  predominate  sympathetic  effects  on  HR.  Whereas  activity  in  the  cardiac 
parasympathetic  efferent  nerves  produces  changes  in  HR  on  a  beat  to  beat  basis,16 
typically,  many  seconds  elapse  before  changes  in  cardiac  sympathetic  nervous  activity 
achieve  peak  effects.  Thus,  as  is  explained  below,  these  short  latency  effects  of  vagal 
activation  ultimately  explain  the  dominance  of  the  parasympathetic  nervous  system 
within  the  “high  frequency”  range  of  the  HR  power  spectrum.  Conversely,  alterations  in 
sympathetic  activity  produce  large  amplitude,  but  slowly  developing,  or  “low  frequency,” 
changes  in  HR.  In  general,  sympathetic  stimulation  is  associated  with  diminished 
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parasympathetic  activity;  the  opposite  is  also  true. 

Intrinsic  Cardiac  Nervous  System 

Recently,  the  anatomy  of  function  of  a  nervous  network  within  the  heart  itself  has 
been  extensively  studied.  Intrinsic  cardiac  ganglia  have  been  described  in  five  regions  on 
the  posterior  surface  of  the  atria  and  in  five  regions  on  the  superior  aspect  of  the 
ventricles.18  The  “intrinsic  cardiac  network”  (ICN)  reportedly  includes  not  only  the 
classically  described  parasympathetic  post-ganglionic  neurons,  but  also  sensory  neurons, 
intemeurons,  and  catecholaminergic  (i.e.,  “sympathetic”)  neurons.  The  ICN  formed  by 
these  elements  is  effectually  a  localized  component  of  the  ANS  analogous  to  the  enteric 
nervous  system  in  the  gut.  The  ICN  appears  to  be  capable  of  mediating  intracardiac 
reflexes.14  Canines  with  early-stage  HF  manifested  altered  intrinsic  cardiac  nervous 
function  and  a  compromised  ability  to  regulate  HR  and  other  hemodynamic  variables.19 
Thus,  neural  control  of  HR  is  likely  a  function  of  both  the  intrinsic  cardiac  and  autonomic 
nervous  systems.15 
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Autonomic  Neuropharmacology 

Norepinephrine  is  released  from  the  sympathetic  nerve  varicosities;  it  interacts 
with  P  adrenergic  receptors  in  the  heart  to  produce  positive  chronotropic,  dromotropic,  or 
inotropic  effects,  depending  upon  the  tissue  under  consideration.  Newer  evidence  has 
shown  that  the  heart  itself  synthesizes  norepinephrine.  '  Parasympathetic  post¬ 
ganglionic  fibers  release  acetylcholine  that  then  interacts  with  muscarinic  cholinergic 
receptors.  Activation  of  these  receptors,  again  depending  upon  the  specific  tissue, 
produces  negative  chronotropic,  dromotropic,  and,  in  the  atria,  inotropic  effects. 

Although  their  function  has  not  been  fully  elucidated,  it  is  known  that  numerous  putative 
neurotransmitters  are  co-released  with  these  “classical”  neurotransmitters.  These  include, 
for  example,  adenosine  5'-triphosphate,  adenosine,  5-hydroxytryptamine,  neuropeptide  Y, 
vasoactive  intestinal  polypeptide,  somatostatin,  nitric  oxide,  carbon  monoxide,  and 
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histamine. 

Reflex  Control  of  Cardiovascular  Function 

Receptors  within  the  aortic  arch  and  carotid  sinus  sense  blood  pressure  changes 
and  modify  HR  to  maintain  hemodynamic  stability.  For  example,  if  blood  pressure 
increases,  the  baroreceptors  fire  more  rapidly  and  transmit  impulses  to  the  nucleus  tractus 
solitarius  (NTS)  in  the  brainstem.23  Neurons  from  the  NTS  project  to  the  nucleus 
ambiguus  and  stimulate  parasympathetic  preganglionic  neurons,  which,  in  turn,  project 
through  the  vagus  nerve  to  parasympathetic  ganglia  at  the  heart.  At  the  same  time, 
activity  within  the  sympathetic  nerves  is  decreased.  As  a  result,  HR,  peripheral  vascular 
resistance,  and  cardiac  output  decrease  and  blood  pressure  normalizes. 
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Increased  right  atrial  pressure  distends  atrial  mechanoreceptors,  which  transmit 
impulses  to  the  brainstem  via  vagal  afferent  nerves.  Unlike  the  baroreflex,  this 
Bainbridge  reflex  is  a  “feed  forward”  mechanism  whereby  efferent  sympathetic 
stimulation  produces  tachycardia  and  thus  enables  the  heart  to  effectively  pump  the  larger 
preload.  However,  the  magnitude  and  direction  of  the  HR  response  depend  on  the 
baseline  HR  and  concomitant  baroreceptor  reflex  activity. 

Respiratory  Sinus  Arrhythmia 

Respiratory  sinus  arrhythmia  (RSA)  refers  to  the  cyclical  variation  in  HR  interval 
associated  with  respiration  and  is  primarily  attributable  to  oscillations  in  efferent  activity 
in  the  vagal  fibers  innervating  the  sino-atrial  node  (Figure  7.2).24  During  inspiration, 
lung  distention  stimulates  vagal  afferent  nerves  in  the  lungs.  In  the  brainstem,  these 
vagal  sensory  impulses  ultimately  inhibit  vagal  efferent  activity,  thereby  increasing  HR. 
With  expiration,  HR  decreases  secondary  to  increased  cardiac  vagal  activity.  This  is  one 
mechanism  whereby  breathing  has  a  profound  impact  on  HR  fluctuations.  Other  data 
suggest  that  sympathetic  activity  also  influences  RSA  at  both  slow  and  rapid  breathing 
rates.26  Respiratory  sinus  arrhythmia  may  improve  the  efficiency  of  pulmonary  gas 

97 

exchange. 


Heart  Rate  Variability 

The  RR  interval  on  the  electrocardiogram  (ECG)  is  the  time  between  two 
ventricular  beats  and  thus  can  be  used  to  calculate  ventricular  rate.  For  example,  the  RR 
interval  is  0.8  sec  when  the  HR  is  75  beats/min.  Heart  rate  variability  refers  to  the 
increases  and  decreases  over  time  in  the  RR  interval.  ’  Very  slowly  occurring  changes 
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in  the  RR  interval  have  been  attributed  to  alterations  in  vasomotor  tone  associated  with 

o  a  a  1 

thermoregulation.  *  More  rapid  changes  in  the  RR  interval  are  produced  by  the 
baroreceptor  reflex.24  As  has  already  been  explained,  rather  rapid  changes  in  RR  interval 
are  produced  by  respiration.  Normal  aging  is  associated  with  decreased  HRV.32  Much  of 
the  current  interest  in  HRV  stems  from  reports  that  “power”  within  select  frequency 

ranges  provides  evidence  regarding  the  ANS  and  its  effectors.  Although  HRV  analysis 
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does  not  directly  measure  autonomic  nervous  activity,  HRV  data  have  prognostic  value 
for  patients  with  HF.1,4’34'36 

The  first  step  of  HRV  analysis  is  to  acquire  a  quality  ECG  recording;  for  typical 
applications,  an  artifact-free  recording  of  five  minutes’  duration  is  generally  adequate, 
although  longer  data  sets  are  required  in  more  specialized  circumstances 37  Using  a 
computer  and  commercial  software,  the  ECG  analog  signal  is  then  converted  to  a  digital 
signal.  The  computer  also  generates  the  RR  tachogram  which  is  a  series  of  time  intervals 
between  two  consecutive  R  waves.  Time-domain  and  frequency-domain  analyses  are  the 

approaches  most  often  used  to  quantify  HRV.  Nonlinear  methods  such  as  Poincare  plots 
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have  also  been  used  to  study  patients  with  HF,  ’  though  this  methodology  will  not  be 
considered  here. 

Time-Domain  Analyses 

Time-domain  analyses  are  statistical  calculations  of  RR  intervals  (also  termed 
normal-to-normal  [NN]  intervals)  and  are  relatively  easy  to  compute.  Using  the  RR 
tachogram,  computer  software  calculates  the  sequential  NN  intervals  of  adjacent  R  waves 
produced  by  a  sinus  pacemaker;  any  ventricular  ectopic  beats  are  edited  from  the  record. 
The  software  also  computes  the  differences  between  NN  intervals.  Other  time-domain 
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measures  that  can  then  be  derived  include:  1)  standard  deviation  of  all  NN  intervals  for  a 
selected  time  period  (SDNN),  2)  standard  deviation  of  the  mean  of  NN  intervals  in  all  5- 
minute  segments  of  the  recording  period  (SDANN),  3)  square  root  of  the  mean  of  the 
sum  of  the  squares  of  differences  between  adjacent  RR  intervals  (RMSSD),  4)  the 
number  of  pairs  of  successive  NN  intervals  differing  by  greater  than  50  ms  in  the 
recording  period  (NN50  count),  and  5)  the  proportion  of  differences  in  successive  NN 
intervals  greater  than  50  ms  (pNN50).28  Although  most  investigators  calculate  pNN50 
values,  in  one  study  NN12  values  best  differentiated  between  healthy  persons  and 
patients  with  HF.  hr  the  same  study,  patients  with  New  York  Heart  Association 
(NYHA)  class  I-II  HF  had  higher  pNNIO,  but  not  pNN50,  values  than  patients  with  class 
Ill-rv  HF.  Numerically  smaller  time-domain  values  denote  lower  HRV. 
Frequency-Domain  Analyses 

For  frequency-domain  (or  spectral)  analysis  of  the  RR  tachogram,  computer 
software  uses  a  mathematical  algorithm,  such  as  fast  Fourier  transformation,  to  apportion 
the  HRV  signal  into  its  frequency  components  (Figure  7.3)  and  to  quantify  the  power  of 
these  components.  To  understand  this  process  more  clearly,  consider  that  any  “signal” 
contains  information  that  ranges  from  components  that  change  very  slowly  (i.e.,  low 
frequency)  to  components  that  fluctuate  rapidly.  The  relative  admixture  of  the  various 
frequency  components  is  often,  of  considerable  importance.  For  example,  the  overall 
sound  generated  by  a  mixed  choir  of  male  and  female  voices  includes  the  very-low 
frequencies  of  the  base  section,  the  somewhat  higher  frequencies  of  the  tenors,  as  well  as 
the  much  higher  frequencies  produced  by  the  alto  and  soprano  singers.  The  conductor,  in 
analyzing  the  quality  of  the  performance,  can  mentally  perform  a  “frequency-domain 
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analysis”  to  discern  the  individual  notes  produced  by  each  section  (e.g.,  are  the  tenors  “in 
tune?”),  and  assess  the  intensity  of  each  part  (e.g.,  is  the  mixture  of  the  volume  of  sound 
from  the  bases  and  sopranos  appropriately  balanced?).  Likewise,  spectral,  or  frequency- 
domain  analysis,  precisely  quantifies  the  power  of  fluctuations  in  HR  over  a  designated 
range  of  frequencies.40  Unlike  time-domain  measures,  frequency-domain  measures  can 
quantitate  rhythms  and  their  frequencies.25 

Frequency-domain  results  are  displayed  by  plotting  the  magnitude  of  HRV  power 
against  frequency.  Three  frequency  bands  are  of  clinical  interest:  1)  very-low  frequency 
(VLF)  band  (0.003-0.04  Hz),  2)  low  frequency  (LF)  band  (0.04-0.15  Hz),  and  3)  high 
frequency  band  (0.15-0.4  Hz).28  In  humans,  VLF,  LF,  and  high  frequency  peak 
frequencies  are  commonly  centered  around  about  0.015  Hz,  0.1  Hz  and  0.25  Hz, 
respectively.  In  some  contexts  an  ultra-low  frequency  band  (ULF;  <  0.003  Hz)  is  also  of 
interest.41,42  Figure  7.3  is  an  illustrative  heart  rate  power  spectrum  computed  by  a 
mathematical  process  known  as  “Fast  Fourier  Transform1”;  it  shows  concentrations  of 
power  within  the  three  major  bands.  The  area  under  the  curve  of  each  frequency  band 
represents  the  power  within  that  band.  Normally,  LF  power  exceeds  high  frequency 
power.  Total  power  represents  the  variability  of  the  entire  signal  and  is  obtained  by 
summing  the  powers  of  each  frequency  band.  Low  frequency  and  high  frequency  power 
are  often  “normalized”  (i.e.,  expressed  as  a  percentage  of  total  power)  by  dividing  each 


1  The  computations  involved  in  the  Fast  Fourier  Transform,  or  FFT,  have  been  included  in  most  of  the 
commercial  software  that  is  now  widely  available  for  HRV  analysis.  It  is  important  to  bear  in  mind, 
however,  that  there  are  a  number  of  important  requirements  for  valid  computations.  For  example,  any 
signal  subject  to  FFT  must  be  “stationary,”  meaning  that  the  statistical  characteristics  of  the  signal  (e.g., 
mean  value,  variance)  are  the  same  throughout  the  course  of  the  recording.  The  algorithm  assumes  these 
conditions  have  been  met,  when,  in  fact,  one  or  more  may  be  violated  by  a  given  data  set.  One  must  assure 
him/herself  that  these  requirements  are  satisfied  before  performing  the  computation  if  valid  results  are  to  be 
obtained. 
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by  the  total  power  minus  VLF  power,43  although  in  Figure  7.3  power  is  given  in  absolute 
units  of  beats-per-minute  squared. 

Although  some  have  cautioned  that  respiration  itself  may  be  responsible  for 
observed  changes  in  HRV, 24,44,45  it  is  generally  believed  that  specific  physiological 
processes  contribute  differently  to  power  within  the  various  regions.  For  example,  it  is 
commonly  accepted  that  respiratory  mechanisms  mediate  high  frequency  components  of 

1  /I  4  40 

HRV.  ’  ’  Recall  that  HR  responds  very  quickly  to  changes  in  the  nervous  activity  in 
the  parasympathetic  nerves  innervating  the  sino-atrial  node.  This  rapid  response 
characteristic  ultimately  assures  that  the  high  frequency  peak  of  the  HR  power  spectrum 
is  mediated  largely,  probably  exclusively,  by  the  parasympathetic  nervous  system.46 
Conversely,  the  sympathetic  system  is  unable  to  mediate  high  frequency  components 
because  the  sino-atrial  nodal  response  to  changes  in  norepinephrine  interaction  with  the 
P-adrenergic  receptor  is  much  slower  than  that  of  acetylcholine  interacting  with  the 
muscarinic  receptors.40,49  Thus,  the  high  frequency  component  provides  data  about  how 
the  sino-atrial  node  responds  to  vagal  activity  at  the  respiratory  frequency. 

In  contrast,  a  mixture  of  sympathetic  and  parasympathetic  activities  is  generally 
thought  to  influence  the  LF  components  of  HRV.12,46,47  As  such,  the  LF  component 
provides  information  about  autonomic  tone;  however,  evidence  suggests  that 
parasympathetic  activity  dominates  at  higher  frequencies.50  The  circadian  rhythm 
accounts  for  much  of  the  variation  in  the  ultra-low  frequency  band.51 

Some  ’  ’  investigators  argue  that  the  ratio  of  power  within  the  low  frequency 
vs.  high  frequency  spectral  regions  (i.e.,  low  frequency: high  frequency  ratio) 
distinguishes  sympathetic  effects  from  parasympathetic  effects.  However,  this  is 
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controversial48,52  and  caution  is  warranted  in  drawing  any  conclusions  in  this  regard. 
Although  the  sympathetic  and  parasympathetic  systems  function  on  a  reciprocal  basis, 
these  systems  are  not  necessarily  “balanced.”48 

Heart  Rate  Variability  and  Heart  Failure 

It  is  well  known  that  a  hallmark  of  HF  is  adverse  changes  in  autonomic  function 
that  are  manifested,  in  part,  by  altered  HRV.  Heart  failure  ensues  following  myocardial 
cell  damage  that  impairs  ventricular  contractility.  Neurohormonal  systems  are  activated 
in  an  attempt  to  maintain  cardiac  output  and  tissue  perfusion.  Nonetheless,  chronic 
neurohormonal  activation  ultimately  contributes  to  progressively  deteriorating  HF. 
Fundamentally,  HF  is  characterized  by  profoundly  elevated  sympathetic  activity  for  an 
extended  period.  Although  perhaps  less  well  documented,  parasympathetic  withdrawal  is 
also  an  important  facet  of  HF.47,54 

Heart  rate  variability  analysis  enables  clinicians  and  researchers  to  detect, 
quantify,  and  trend  changes  in  autonomic  activity  for  patients  with  HF.  However, 
spectral  analysis  is  difficult  for  patients  with  terminal  HF  because  HR  is  often  nearly 
invariant.47 

As  shown  in  Table  7.1,  patients  with  HF  exhibit  altered  HRV  in  both  the  time  and 
frequency  domains.  High  sympathetic  activity,55"57  neuroendocrine  dysfunction,40 
elevated  cytokine  levels,58  and  reduced  vagal-cardiac  activity52  contribute  to  decreased 
HRV  for  patients  with  HF.  Patients  with  decreased  HRV  have  difficulty  employing  vagal 
mechanisms  to  counteract  sympathetic  activation.59  Others60,61  have  reported  that 
patients  with  HF  have  decreased  LF  power,  which  seemingly  contradicts  the  thought  that 
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HF  is  associated  with  high  sympathetic  tone.  It  is  possible,  therefore,  that  HRV  analysis 
may  be  difficult  to  interpret  for  certain  groups  of  individuals,  for  example,  patients  with 
HF  compared  with  healthy  persons. 

Importantly,  decreased  HRV  is  associated  with  adverse  outcomes,  as  shown  in 
Table  7.2.  In  summary,  time-domain  HRV  parameters  predict  mortality1’4,36,62"65  and 
future  cardiac  events.34  In  addition,  frequency-domain  parameters  reportedly  predict 
mortality,1,35,64,66  sudden  death,5,62  and  need  for  heart  transplantation.67 

Although  HRV  data  are  useful,  they  cannot  be  interpreted  reliably  without 
attention  to  comorbid  conditions,49  medication  therapy,21  body  position,68  emotions,69,70 
circadian  rhythm,32  and  other  variables  known  to  affect  the  ANS.  For  example,  patients 
with  HF  had  higher  normalized  high  frequency  power,  lower  normalized  LF  power,  and 
lower  LF:high  frequency  ratio  values  in  the  right  lateral  decubitus  position  than  in  supine 
or  left  lateral  positions.68  Moreover,  beta-blockers,  angiotensin-converting  enzyme 
inhibitors,  and  aldosterone  antagonists  may  exert  their  morbidity  and  mortality  benefits 
by  minimizing  ANS  and  neurohormonal  disturbances.  Specifically,  beta-blockers 
improve  HRV  for  patients  with  HF71,72  but  nonetheless  remain  underutilized.  It  is 
important  for  clinicians  to  prescribe  and  administer  beta-blockers,  as  this  treatment 
strategy  may  prevent  the  adverse  outcomes  described  in  Table  7.2. 

In  summary,  the  sympathetic  and  parasympathetic  nervous  systems,  reflexes,  and 
respiration  influence  HR.  Heart  rate  variability  analysis  enables  clinicians  and 
researchers  to  examine  the  influences  of  autonomic  activity  on  HR.  A  consistent  finding 
for  patients  with  HF  is  decreased  HRV.  Importantly,  this  decreased  HRV  is  associated 
with  adverse  outcomes. 
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association  with  LV  function  for  longer  than  the  preceding  RR  interval;  60%  of  patients  had  lower 

patients  with  HF  than  expected  counts;  24  hour  RR  counts  and  LVEF  were 

moderately  correlated 
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increased  LFP  (nu)  values;  only  healthy  persons  had  decreased 
LFP  (nu)  with  controlled  respiration 
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with  baroreceptor  sensitivity 
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balance  and  autonomic  21  patients  with  and  in  response  to  parasympathetic  and  sympathetic  stimuli; 

responsiveness  of  patients  with  HF  IDC  patients  with  ischemic  HF  had  lower  LFP  (nu)  and  LF:HF  ratio 

values  dining  parasympathetic  stimulation  than  at  rest 
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Cl  =  chronotropic  incompetence;  HF  =  heart  failure;  HFP  =  high  frequency  power;  HR  =  heart  rate;  HRV  =  heart  rate  variability;  IDC 
=  idiopathic  dilated  cardiomyopathy;  LFP  =  low  frequency  power;  In  =  logarithmic  units;  nu  =  normalized  units;  LV  =  left  ventricular; 


Table  7.1  (Continued) 

LYD  =  left  ventricular  dysfunction;  LVEDV  =  left  ventricular  end-diastolic  volume;  LVEF  =  left  ventricular  ejection  fraction;  mean 
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independently  predicted  future  cardiac  events ;  SDNN  <100  was 
associated  with  higher  mortality  rates 
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death  HF  time  HFP  values;  in  a  multivariate  model,  SDNN  <  67  ms 

predicted  all-cause  death  while  day-time  In  LFP  <3.3  ms" 
predicted  sudden  death 
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patients  with  HF  HF  cause  death 


Author/  Major  Purpose  of  the  Study  Sample  Major  Findings  Related  to  Heart  Rate  Variability  for  Patients  with 
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al,  200464  measures  predict  post-discharge  with  class  III-  ULFP  values  <  44  ms,  <  37  ms,  <  1,475  ms2,  and  <  1,100  ms2 

survival  for  patients  admitted  with  IV  HF  respectively,  had  higher  all-cause  mortality  rates;  ULFP  power  was 

decompensated  HF  the  strongest  predictor  of  all-cause  mortality 


Table  7.2  (Continued) 

HF  =  heart  failure;  HFP  =  high  frequency  power;  HR  =  heart  rate;  HRV  =  heart  rate  variability;  HRVI  =  heart  rate  variability  index; 
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HF  region  in  the  heart  rate  spectrum  appears  to  be  jointly  controlled  by  cardiac  sympathetic  and  parasympathetic  nervous  activity. 
The  very-low  frequency  (VLF)  peak  has  been  attributed  to  slowly  varying  changes  in  vasomotor  tone,  probably  related  to  processes 
such  as  thermoregulation. 


CHAPTER  EIGHT 


Conclusions  and  Discussion 

In  the  United  States,  nearly  1 8  million  individuals  have  coronary  heart  disease  or 
heart  failure  (HF),  and  cardiovascular  disease  is  the  leading  cause  of  death. 1  As  many  as 
69-70%  of  patients  with  HF  or  acute  myocardial  infarction  (AMI)  are  anxious.2'4  Yet,  the 
fact  is  that  clinicians  infrequently  assess  patients  with  cardiac  disease  for  anxiety.5’6 
Sociodemographic  and  clinical  variables  do  not  fully  explain  untoward  outcomes  for 
cardiac  patients,  however,  in  general,  investigators  and  clinicians  have  failed  to  consider 
how  anxiety  may  contribute  to  poor  outcomes.  There  is  growing  evidence,  however,  that 
anxiety  contributes  to  dysrhythmias,  reinfarction,  recurrent  ischemia,  poor  functional 
status,  and  increased  mortality  for  patients  with  cardiac  disease.3,7'13 

Several  reasons  may  explain  why  investigators  and  clinicians  seem  apathetic 
about  anxiety  in  patients  with  cardiac  disease.  First,  some  view  studies  of  anxiety  and 
other  psychological  constructs  as  “soft”  or  less  scientific  than  biological  measures. 
Second,  many  clinicians  regard  anxiety  as  “understandable”  and  without  clinical 
importance,  especially  when  it  accompanies  physical  illness.14  Third,  patients  with 
repressive  tendencies  may  not  recognize  or  report  anxiety  and  thus  downplay  the  effects 
of  anxiety.15  Clinicians  who  are  inclined  to  repudiate  anxiety  and  its  impact  are  unlikely 
to  further  assess  anxiety  in  these  patients.  Fourth,  many  nurses  and  physicians  were  not 
formally  educated  about  the  importance  of  anxiety.  At  best,  nursing  and  medical  schools 
devote  a  few  hours  of  content  to  psychological  topics.  There  are  modest  numbers  of 
journal  articles,  research  reports,  and  podium  presentations  at  professional  meetings  that 
encompass  anxiety.  However,  given  that  few  investigators  and  clinicians  attend  podium 
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presentations  about  psychological  topics,  one  wonders  whether  printed  reports  about 
these  matters  are  read.  Fifth,  others  assume  that  other  emotions  (e.g.,  depression)  or 
factors  (e.g.,  culture,  values,  beliefs)  correlate  highly  with  anxiety,  making  it  difficult  to 
directly  isolate  the  effects  of  anxiety. 

Chapter  two  of  this  dissertation  addresses  the  assumption  that  culture  is  strongly 
related  to  anxiety.  The  study  was  a  prospective,  comparative,  cross-cultural  investigation 
to  evaluate  whether  anxiety  after  AMI  differed  across  five  diverse  countries.  In  all 
counties  studied  -  Australia,  England,  Japan,  South  Korea,  and  the  United  States  - 
patients  experienced  high  anxiety  after  AMI.  In  fact,  the  mean  anxiety  level  was  77% 
higher  than  the  normal  mean  anxiety  level.  The  level  of  anxiety  remained  similar  in  all 
countries  even  when  controlling  for  sociodemographic  variables  on  which  the  countries 
differed.  The  findings  suggest  that  the  threat  of  AMI  is  associated  with  high  anxiety 
without  regard  to  country  of  residence.  Clinicians  should  abandon  long-held  stereotypes 
regarding  cultural  variations  in  the  expression  of  anxiety. 

Lack  of  interest  by  clinicians  about  anxiety  may  also  stem  from  its  subjective 
nature.  Investigators  and  clinicians  have  voiced  concerns  that,  unlike  physiologic 
measures,  it  is  difficult  to  assess  subjective  phenomenon.  As  a  result,  over  200 
instruments  have  been  developed  and  used  to  assess  anxiety.  Chapter  three  of  this 
dissertation  was  a  critical  review  and  analysis  of  literature  regarding  measurement  of 
anxiety.  The  literature  review  revealed  no  consensus  about  the  conceptual  definition  of 
anxiety  and  that  many  investigators  fail  to  define  anxiety.  Although  self-report  anxiety 
instruments  differ  by  purpose,  scope,  length,  and  normative  data,  investigators  commonly 
used  the  State-Trait  Anxiety  Inventory,16  the  anxiety  subscale  of  the  Brief  Symptom 


209 


Inventory,17  and  the  anxiety  subscale  of  Hospital  Anxiety  and  Depression  Scale18  to 
assess  anxiety  for  patients  with  cardiac  disease.  Nonetheless,  various  other  instruments 
also  are  used  to  assess  anxiety.  Conceivably,  the  inadequate  conceptualization  of  anxiety 
is  related  to  investigators’  inconsistent  application  of  anxiety  assessment  instruments. 

Nurses  who  care  for  cardiac  patients  favor  physiologic  measures  of  anxiety  and 
use  their  clinical  judgment  to  assess  anxiety;6,19  however,  evidence  to  support  this 
practice  for  cardiac  patients  was  lacking.  Chapter  four  was  a  descriptive,  correlational 
study  that  was  conducted  to  determine  whether  heart  rate  and  blood  pressure  were  related 
to  level  of  anxiety  in  patients  with  chronic  advanced  HF,  patients  with  AMI,  and  healthy 
individuals.  Substantial  numbers  of  both  patients  and  healthy  individuals  were  more 
anxious  than  the  norm  reference  anxiety  level.  Higher  anxiety  was  associated  with  lower 
systolic  blood  pressure  in  patients  with  AMI  and  in  healthy  individuals.  There  were  no 
significant  correlations  between  anxiety  and  heart  rate  or  diastolic  blood  pressure  for  any 
participants.  In  addition,  regardless  of  the  presence  or  absence  of  cardiac  disease,  mean 
systolic  blood  pressure,  diastolic  blood  pressure,  and  heart  rate  did  not  differ  significantly 
when  comparing  patients  classified  as  nonanxious  with  patients  classified  as  anxious. 
Although  clinicians  report  a  propensity  to  use  changes  in  heart  rate  and  blood  pressure  as 
indicators  of  anxiety,  results  of  this  study  do  not  support  this  practice.  Rather,  clinicians 
should  use  a  valid  and  reliable  anxiety  assessment  instrument  to  assess  anxiety  because 
changes  in  heart  rate  and  blood  pressure  are  fallacious  indicators  of  anxiety  for  cardiac 
patients.  Unfortunately,  some  critically  ill  patients  with  AMI  or  HF  are  unable  to 
complete  a  self-report  anxiety  instrument.  Future  research  may  uncover  physiologic 
measures  that  reliably  reflect  anxiety  for  patients  with  cardiac  disease. 
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Clinicians  are  more  likely  to  assess  anxiety  if  the  assessment  instruments  are  easy 
to  administer,  score,  interpret,  and  document.  Previous  investigators  suggested  that  a 
single-item  anxiety  assessment  instrument  may  allay  clinicians’  concerns  about  the  length 
and  complexities  of  available  anxiety  assessment  instruments.6  The  study  in  chapter  five 
was  completed  to  ascertain  whether  a  single-item  anxiety  assessment  instrument,  the 
Anxiety  Level  Index  (ALI),  was  a  valid  alternative  to  the  State  Anxiety  Inventory16  (SAI) 
or  the  anxiety  subscale  of  the  Brief  Symptom  Inventory17  (BSI)  for  assessing  state 
anxiety  for  patients  with  AMI.  Results  of  this  prospective,  multi-center  study  indicated 
that  the  ALI  correlated  significantly  with  both  the  SAI  and  the  anxiety  subscale  of  the 
BSI.  Nevertheless,  more  advanced  statistical  analyses  using  the  Bland- Altman  method 
revealed  that  the  ALI  was  not  a  valid  measure  of  anxiety.  Although  the  one-item  anxiety 
scale  does  not  appear  to  be  sufficient,  this  research  area  must  not  become  dormant.  There 
are  short,  easy-to-use  alternatives  that  are  not  burdensome  to  most  patients  or  nursing 
staff.  For  example,  the  anxiety  subscale  of  the  BSI  is  only  six  items.  The  Faces  Anxiety 
Scale20  is  a  newer,  single-item  anxiety  instrument  composed  of  five  faces  that  may  be 
useful  for  patients  who  have  difficulty  completing  even  a  six-item  anxiety  assessment 
instrument.  The  five  faces  range  from  a  neutral  face  to  a  face  showing  extreme  anxiety; 
the  patient  specifies  which  face  best  represents  his  or  her  current  level  of  anxiety.  The 
fate  of  whether  the  Faces  Anxiety  Scale  is  a  valid  measure  of  anxiety  for  patients  with 
AMI  awaits  results  of  future  research. 

Considering  the  findings  from  chapters  three,  four,  and  five,  there  is  a  need  for 
clinicians  and  researchers  from  the  disciplines  of  nursing,  medicine, 
psychoneuroendocrinology,  biology,  behavioral  science,  and  neuropsychology  to 
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collaboratively  develop  a  common  conceptualization  of  anxiety  that  has  relevance  to 
cardiac  patients,  and  then  to  select  or  create  a  valid  and  reliable  anxiety  assessment 
instrument  that  is  congruent  with  the  agreed-upon  conceptualization.  Thereafter,  it  will 
be  feasible  to  assess  anxiety  consistently,  compare  findings  across  studies,  identify  scores 
that  signal  the  need  for  treatment,  and  evaluate  the  effectiveness  of  interventions 
designed  to  reduce  anxiety. 

Contradictory  findings  regarding  the  prognostic  value  of  anxiety  contribute  to 
indifference  about  anxiety.  For  example,  many,  ’  ’  ’  ’  but  not  all,  '  investigators 
reported  that  independently  of  demographic  and  clinical  variables,  anxiety  predicted 
future  cardiac  events  (i.e.,  reinfarction,  unstable  angina,  dysrhythmias,  mortality)  during 
the  follow-up  period  for  patients  with  AMI  or  HF.  A  possible  reason  for  these 
inconclusive  findings  is  that  anxiety  was  not  consistently  conceptualized  and  measured. 
Worth  remembering  though,  is  that  research  findings  are  often  somewhat  inconsistent, 
especially  when  disparate  research  methods  are  used.  For  example,  it  is  controversial 
whether  fibrinolytic  therapy  or  primary  angioplasty  restores  coronary  circulation  more 
rapidly  and  reduces  mortality  for  patients  with  AMI.  Research  findings  differ  based  on 
the  fibrinolytic  agent,  length  of  patient  delay  in  seeking  care,  type  of  facility,  and 
measured  end-point.  Despite  these  mixed  findings,  no  one  has  suggested  that 
fibrinolytic  and  angioplasty  practice  and  research  areas  be  disregarded.  So  too,  anxiety 
research  must  continue,  preferably  in  a  more  consistent  manner  that  will  facilitate 
comparison  among  studies. 

Outcomes  of  interest  include  not  only  future  cardiac  events,  but  also  daily  health 
status.  Nearly  4  million  Americans  live  with  symptomatic  HF.1  It  is  well-known  that 
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symptoms  of  HF  adversely  affect  patients’  health  status.  Chapter  six  of  this  dissertation 
was  a  descriptive,  correlational  study  to  determine  the  best  model  of  health  status  from 
among  relevant  sociodemographic,  clinical,  health  perception,  and  emotional  variables 
for  patients  with  HF.  Worse  New  York  Heart  Association  (NYHA)  class,  higher  anxiety, 
and  higher  depression  predicted  worse  health-related  quality  of  life,  explaining  37%  of 
the  variance.  Better  NYHA  class  and  higher  anxiety  predicted  higher  levels  of  physical 
activity  and  explained  17%  of  the  variance.  Worse  NYHA  class  and  higher  depression 
predicted  greater  symptom  burden,  explaining  52%  of  the  variance.  Of  interest  is  that 
traditional  sociodemographic  and  clinical  variables  such  as  age,  gender,  left  ventricular 
ejection  fraction,  and  comorbidities  did  not  predict  health-related  quality  of  life,  activity 
level,  or  symptom  burden.  Experts  have  only  recently  viewed  health  status  as  an 
important  assessment  parameter  and  treatment  outcome.  Importantly,  interventions  to 
improve  health  status  should  target  not  only  physical,  but  also  emotional,  well-being.  It 
is  well  within  the  scope  of  nursing  practice  to  assess  and  treat  anxiety.  Holistic  and 
caring  foci  are  core  nursing  values.  If  nurses  lead  the  way,  perhaps  clinicians  from  other 
disciplines  will  become  more  cognizant  about  the  importance  of  assessing  and  treating 
anxiety. 

In  reality,  practice  guidelines  inadequately  address  the  assessment  and  treatment 
of  anxiety.  For  instance,  the  most  recent  American  College  of  Cardiology  (ACC)  and 
American  Heart  Association  (AHA)  guidelines  for  unstable  angina  and  non-ST-segment 
elevation  AMI27  and  the  ACC/ AHA  guidelines  for  chronic  HF28  do  not  contain 
recommendations  for  the  assessment  or  management  of  anxiety.  According  to  the 
ACC/ AHA  guidelines  for  management  of  ST-elevation  AMI,  “It  is  reasonable  to  use 
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anxiolytic  medications  in  STEMI  [ST-elevation  myocardial  infarction]  patients  to 
alleviate  short-term  anxiety...”  and  “it  is  reasonable  to  routinely  assess  the  patient's 
anxiety  level  and  manage  it  with  behavioral  interventions  and  referral  for  counseling.”29, 
p  86  But,  what  is  “routinely”?  And,  what  “behavioral  interventions”  should  be  initiated? 
Also  missing  in  the  guidelines  are  specifics  for  how  to  assess  anxiety.  Although 
inclusion  of  anxiety  assessment  recommendations  in  practice  guidelines  is  a  good  first 
step,  clinicians  are  often  unaware  of  or  unfamiliar  with  guidelines,  disagree  with  the 
guidelines,  disbelieve  that  the  guidelines  will  improve  outcomes,  or  are  seemingly  unable 
or  unwilling  to  change  long-standing  practices,  and  thus  do  not  incorporate  guidelines 
into  their  practice.30'33  Health  care  delivery  models  that  emphasize  the  role  of  nurses  and 
nurse  practitioners  have  produced  superior  results  regarding  both  adherence  to  guidelines 
and  outcomes  such  as  readmission  rates,  length  of  hospital  stay,  and  mortality.34'37  For 
example,  in  one  study,  three  approaches  to  implementing  beta-blockers  were  compared: 

1)  provider  education,  2)  provider  and  patient  notification  regarding  beta-blocker  therapy, 
and  3)  nurse  practitioner  (NP)  facilitator.31  Patients  assigned  to  the  NP  facilitator  were 
more  likely  to  have  beta-blockers  initiated,  have  the  dose  uptitrated,  and  achieve  the 
target  dose. 

Often,  clinicians  rush  to  use  new  diagnostic  or  therapeutic  equipment.  For 
example,  cardiologists  quickly  integrated  pulmonary  artery  catheters,  drug-coated 
coronary  stents,  and  biventricular  pacemakers  into  practice.  In  contrast,  clinicians  seem 
reluctant  to  adopt  the  assessment  and  treatment  of  anxiety  into  their  clinical  practice. 

This  reluctance  may  stem  from  inadequate  conceptualization  of  anxiety,  inconsistent 
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measurement  of  anxiety,  and  few  data  about  the  mechanism(s)  by  which  anxiety 
contributes  to  cardiovascular  outcomes. 

The  seventh  chapter  of  this  dissertation  was  a  review  of  neural  control  of  heart 
rate  and  heart  rate  variability  (HRV).  Although  the  mechanisms  whereby  anxiety  is 
associated  with  cardiac  outcomes  are  not  entirely  clear,38  the  pathophysiologic  model 
suggests  that  anxiety  is  associated  with  adverse  outcomes  through  its  stimulatory  effects 
on  the  sympathetic  nervous  system.  Heart  rate  variability  analysis  is  one  approach  that 
has  been  used  to  detect,  quantify,  and  trend  changes  in  autonomic  activity  for  patients 
with  HF.  Research  findings  regarding  the  HRV  variability  of  patients  with  HF  were 
appraised.  From  the  literature,  it  is  evident  that  respiration,  reflexes,  and  the  sympathetic, 
parasympathetic,  and  intrinsic  cardiac  nervous  systems  affect  heart  rate.  Patients  with  HF 
had  decreased  HRV  in  both  the  time  and  frequency  domains.  Patients  with  HF  who 
manifested  decreased  HRV  had  more  cardiac  events  and  higher  mortality  rates  than 
patients  with  preserved  HRV.  There  is  ample  evidence  in  the  literature  that  anxiety  and 
mental  stress,  considered  an  anxiety  equivalent,  activate  the  sympathetic  nervous  system 
for  both  healthy  and  unwell  persons.39"44  Thus,  anxiety  may  activate  the  sympathetic 
nervous  system  which,  in  turn,  contributes  to  altered  HRV. 

As  mentioned,  practice  guidelines  do  not  recommend  treatment  strategies  for 
alleviating  anxiety.  Relaxing  music,  in-hospital  structured  support  and  education,  home 
visits,  home-based  self  help  packages,  cardiac  rehabilitation,  graduated  exercise  training, 
structured  cognitive  therapy  and  stress  management,  dietary  interventions,  biofeedback- 
relaxation  training,  audio-visual  relaxation  training,  and  mindfulness-based  meditation 
have  all  been  found  to  reduce  anxiety  in  patients  with  cardiac  disease.45'54  Only  one 
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randomized  trial  of  anxiolytic  drugs  for  patients  with  AMI  or  HF  has  been  conducted.55 
In  this  dated  study,  male  patients  with  AMI  were  randomly  assigned  to  receive  diazepam 
or  placebo  every  6  hours.  There  was  no  difference  in  patients’  self-assessed  anxiety 
levels  but  patients  who  received  diazepam  were  drowsier  than  patients  who  received  the 
placebo.  Although  only  males  were  enrolled  into  this  study  and  care  for  patients  with 
AMI  has  changed  dramatically  over  the  years,  this  finding  indicates  that 
nonpharmacologic  interventions  may  be  more  effective  than  drug  therapy  in  decreasing 
anxiety.  Just  as  clinicians  would  consider  it  unethical  not  to  treat  a  low  cardiac  output  or 
hypotension,  so  should  it  be  for  failure  to  treat  anxiety. 

Before  new  strategies  can  be  designed  to  combat  cardiac  disease,  it  is  crucial  that 
investigators  further  explicate  the  physiologic  mechanisms  by  which  anxiety  produces 
adverse  outcomes.  Research  is  needed,  for  example,  to  delineate  the  effect  of  anxiety  on 
neurohormonal  responses,  myocyte  and  ventricular  function,  atherosclerotic  plaque 
integrity,  hemostasis,  endothelial  function,  cognitive  function,  and  adherence  to  treatment 
regimens.  To  achieve  optimal  results,  this  will  require  collaboration  by  scientists  from 
multiple  disciplines  -  nursing,  medicine,  psychoneuroendocrinology,  biology,  behavioral 
science,  and  neuropsychology. 


216 


References 


1 .  American  Heart  Association.  Heart  Disease  and  Stroke  Statistics  -  2005  Update. 
Dallas,  TX:  American  Heart  Association,  2005. 

2.  Lainscak  M,  Keber  I.  Patient's  view  of  heart  failure:  from  the  understanding  to  the 
quality  of  life.  Eur  J  Cardiovasc  Nurs.  2003;2:275-281. 

3.  Moser  DK,  Dracup  K.  Is  anxiety  early  after  myocardial  infarction  associated  with 
subsequent  ischemic  and  arrhythmic  events?  Psychosom  Med.  1996;58:395-401. 

4.  Crowe  JM,  Runions  J,  Ebbesen  LS,  Oldridge  NB,  Streiner  DL.  Anxiety  and 
depression  after  acute  myocardial  infarction.  Heart  Lung.  1996;25:98-107. 

5.  Frazier  SK,  Moser  DK,  O'Brien  JL,  Garvin  BJ,  An  K,  Macko  M.  Management  of 
anxiety  after  acute  myocardial  infarction.  Heart  Lung.  2002;31:41 1-420. 

6.  O'Brien  JL,  Moser  DK,  Riegel  B,  Frazier  SK,  Garvin  BJ,  Kim  KA.  Comparison 
of  anxiety  assessments  between  clinicians  and  patients  with  acute  myocardial 
infarction  in  cardiac  critical  care  units.  AmJCrit  Care.  2001;10:97-103. 

7.  Clarke  SP,  Frasure-Smith  N,  Lesperance  F,  Bourassa  MG.  Psychosocial  factors  as 
predictors  of  functional  status  at  1  year  in  patients  with  left  ventricular 
dysfunction.  Res  Nurs  Health.  2000;23:290-300. 

8.  Denollet  J,  Brutsaert  DL.  Personality,  disease  severity,  and  the  risk  of  long-term 
cardiac  events  in  patients  with  a  decreased  ejection  fraction  after  myocardial 
infarction.  Circulation.  1998;97:167-173. 

9.  Moser  DK,  McKinley  S,  Riegel  B,  Doering  L,  Garvin  B.  Perceived  control 
reduces  in-hospital  complications  associated  with  anxiety  in  acute  myocardial 
infarction  patients  (abstract).  Circulation.  2002;106:11-369. 


217 


10.  Frasure-Smith  N,  Lesperance  F,  Talajic  M.  The  impact  of  negative  emotions  on 
prognosis  following  myocardial  infarction:  is  it  more  than  depression?  Health 
Psychol.  1995;14:388-398. 

1 1 .  Friedmann  E,  Thomas  S A.  Pet  ownership,  social  support,  and  one-year  survival 
after  acute  myocardial  infarction  in  the  Cardiac  Arrhythmia  Suppression  Trial 
(CAST).  Am  J  Cardiol.  1995;76:1213-1217. 

12.  Thomas  SA,  Friedmann  E,  Wimbush  F,  Schron  E.  Psychological  factors  and 
survival  in  the  cardiac  arrhythmia  suppression  trial  (CAST):  a  reexamination.  Am 
JCritCare.  1997;6:116-126. 

13.  Strik  JJ,  Denollet  J,  Lousberg  R,  Honig  A.  Comparing  symptoms  of  depression 
and  anxiety  as  predictors  of  cardiac  events  and  increased  health  care  consumption 
after  myocardial  infarction.  J  Am  Coll  Cardiol.  2003;42:1801-1807. 

14.  Clarke  DM.  Psychological  factors  in  illness  and  recovery.  NZMedJ. 
1998;111:410-412. 

1 5.  Frasure-Smith  N,  Lesperance  F,  Gravel  G,  Masson  A,  Juneau  M,  Bourassa  MG. 
Long-term  survival  differences  among  low-anxious,  high-anxious  and  repressive 
copers  enrolled  in  the  Montreal  heart  attack  readjustment  trial.  Psychosom  Med. 
2002;64:571-579. 

16.  Spielberger  CD,  Gorsuch  RL,  Lushene  R,  Vagg  PR,  Jacobs  GA.  Manual  for  the 
State-Trait  Anxiety  Inventory.  Palo  Alto,  CA:  Consulting  Psychologists,  1983. 

17.  Derogatis  LR,  Melisaratos  N.  The  Brief  Symptom  Inventory:  an  introductory 
report.  Psychol  Med.  1983;13:595-605. 


218 


18.  Zigmond  AS,  Snaith  RP.  The  hospital  anxiety  and  depression  scale.  Acta 
Psychiatr  Scand.  1983;67:361-370. 

19.  Frazier  SK,  Moser  DK,  Riegel  B,  et  al.  Critical  care  nurses'  assessment  of 
patients'  anxiety:  reliance  on  physiological  and  behavioral  parameters.  AmJCrit 
Care.  2002;11:57-64. 

20.  McKinley  S,  Coote  K,  Stein-Parbury  J.  Development  and  testing  of  a  Faces  Scale 
for  the  assessment  of  anxiety  in  critically  ill  patients.  J  Adv  Nurs.  2003  ;41 :73-79. 

21 .  Herrmann  C,  Brand-Driehorst  S,  Kaminsky  B,  Leibing  E,  Staats  H,  Ruger  U. 
Diagnostic  groups  and  depressed  mood  as  predictors  of  22-month  mortality  in 
medical  inpatients.  Psychosom  Med.  1998;60:570-577. 

22.  Jiang  W,  Kuchibhatla  M,  Cuffe  MS,  et  al.  Prognostic  value  of  anxiety  and 
depression  in  patients  with  chronic  heart  failure.  Circulation.  2004;  1 10:3452- 
3456. 

23.  Mayou  RA,  Gill  D,  Thompson  DR,  et  al.  Depression  and  anxiety  as  predictors  of 
outcome  after  myocardial  infarction.  Psychosom  Med.  2000;62:212-219. 

24.  Lane  D,  Carroll  D,  Ring  C,  Beevers  DG,  Lip  GY.  Mortality  and  quality  of  life  12 
months  after  myocardial  infarction:  effects  of  depression  and  anxiety.  Psychosom 
Med.  2001;63:221-230. 

25.  Welin  C,  Lappas  G,  Wilhelmsen  L.  Independent  importance  of  psychosocial 
factors  for  prognosis  after  myocardial  infarction.  J  Intern  Med.  2000;247:629- 
639. 


219 


26. 


Kent  DM,  Lau  J,  Selker  HP.  Balancing  the  benefits  of  primary  angioplasty  against 
the  benefits  of  thrombolytic  therapy  for  acute  myocardial  infarction:  the 
importance  of  timing.  EffClin  Pract.  2001;4:214-220. 

27.  Braunwald  E,  Antman  EM,  Beasley  JW,  et  al.  ACC/ AHA  2002  guideline  update 
for  the  management  of  patients  with  unstable  angina  and  non-ST-segment 
elevation  myocardial  infarction:  a  report  of  the  American  College  of 
Cardiology/ American  Heart  Association  Task  Force  on  Practice  Guidelines 
(Committee  on  the  Management  of  Patients  With  Unstable  Angina).  Accessed 
April  10,  2005,  from  http://www.acc.org/clinical/guidelines/unstable/unstable.pdf. 

28.  Hunt  SA,  Baker  DW,  Chin  MH,  et  al.  ACC/ AHA  guidelines  for  the  evaluation 
and  management  of  chronic  heart  failure  in  the  adult:  a  report  of  the  American 
College  of  Cardiology/ American  Heart  Association  Task  Force  on  Practice 
Guidelines  (Committee  to  Revise  the  1995  Guidelines  for  the  Evaluation  and 
Management  of  Heart  Failure).  Accessed  January  28,  2005,  from 
http://www.acc.org/clinicaEguidelines/failure/hf  index.htm. 

29.  Antman  EM,  Anbe  DT,  Armstrong  PW,  et  al.  ACC/ AHA  guidelines  for  the 
management  of  patients  with  ST-elevation  myocardial  infarction:  a  report  of  the 
American  College  of  Cardiology/ American  Heart  Association  Task  Force  on 
Practice  Guidelines  (Committee  to  Revise  the  1 999  Guidelines  for  the 
Management  of  Patients  With  Acute  Myocardial  Infarction).  Accessed  April  10, 
2005,  from  www.acc.org/clinical/guidelines/stemi/index.pdf. 


220 


30.  Mosca  L,  I. infante  AH,  Benjamin  EJ,  et  al.  National  study  of  physician  awareness 
and  adherence  to  cardiovascular  disease  prevention  guidelines.  Circulation. 
2005;111:499-510. 

3 1 .  Ansari  M,  Shlipak  MG,  Heidenreich  PA,  et  al.  Improving  guideline  adherence:  a 
randomized  trial  evaluating  strategies  to  increase  beta-blocker  use  in  heart  failure. 
Circulation.  2003;107:2799-2804. 

32.  Stafford  RS,  Radley  DC.  The  underutilization  of  cardiac  medications  of  proven 
benefit,  1990  to  2002.  J  Am  Coll  Cardiol.  2003;41:56-61. 

33.  Cabana  MD,  Rand  CS,  Powe  NR,  et  al.  Why  don't  physicians  follow  clinical 
practice  guidelines?  A  framework  for  improvement.  JAMA.  1999;282:1458-1465. 

34.  Rich  MW,  Beckham  V,  Wittenberg  C,  Leven  CL,  Freedland  KE,  Carney  RM.  A 
multidisciplinary  intervention  to  prevent  the  readmission  of  elderly  patients  with 
congestive  heart  failure.  N  Engl  J  Med.  1995;333:1 190-1 195. 

35.  Stromberg  A,  Martensson  J,  Fridlund  B,  Levin  L-A,  Karlsson  J-E,  Dahlstrom  U. 
Nurse-led  heart  failure  clinics  improve  survival  and  self-care  behaviour  in  patients 
with  heart  failure:  results  from  a  prospective,  randomised  trial.  Eur  J  Heart  Fail. 
2003;24:1014-1023. 

36.  Thompson  DR,  Roebuck  A,  Stewart  S.  Effects  of  a  nurse-led,  clinic  and  home- 
based  intervention  on  recurrent  hospital  use  in  chronic  heart  failure.  Eur  J  Heart 
Fail.  2005;7:377-384. 

37.  Phillips  CO,  Singa  RM,  Rubin  HR,  Jaarsma  T.  Complexity  of  program  and 
clinical  outcomes  of  heart  failure  disease  management  incorporating  specialist 
nurse-led  heart  failure  clinics.  A  meta-regression  analysis.  Eur  J  Heart  Fail. 
2005;7:333-341. 


221 


38.  Januzzi  JL,  Jr.,  Stem  TA,  Pasternak  RC,  DeSanctis  RW.  The  influence  of  anxiety 
and  depression  on  outcomes  of  patients  with  coronary  artery  disease.  Arch  Intern 
Med.  2000;160:1913-1921. 

39.  Madden  K,  Savard  GK.  Effects  of  mental  state  on  heart  rate  and  blood  pressure 
variability  in  men  and  women.  Clin  Physiol.  1995;15:557-569. 

40.  Yeung  AC,  Vekshtein  VI,  Krantz  DS,  et  al.  The  effect  of  atherosclerosis  on  the 
vasomotor  response  of  coronary  arteries  to  mental  stress.  N  Engl  J  Med. 
1991;325:1551-155 6. 

41 .  Watkins  LL,  Blumenthal  JA,  Carney  RM.  Association  of  anxiety  with  reduced 
baroreflex  cardiac  control  in  patients  after  acute  myocardial  infarction.  Am  Heart 
J.  2002;143:460-466. 

42.  Middlekauff  HR,  Nguyen  AH,  Negrao  CE,  et  al.  Impact  of  acute  mental  stress  on 
sympathetic  nerve  activity  and  regional  blood  flow  in  advanced  heart  failure: 
implications  for  'triggering'  adverse  cardiac  events.  Circulation.  1997;96: 1 835- 
1842. 

43.  Tavazzi  L,  Zotti  AM,  Mazzuero  G.  Acute  pulmonary  edema  provoked  by 
psychologic  stress:  report  of  two  cases.  Cardiology.  1987;74:229-235. 

44.  Goldberg  AD,  Becker  LC,  Bonsall  R,  et  al.  for  the  PIMI  Investigators.  Ischemic, 
hemodynamic,  and  neurohormonal  responses  to  mental  and  exercise  stress: 
experience  from  the  Psychophysiological  Investigations  of  Myocardial  Ischemia 
Study  (PIMI).  Circulation.  1996;94:2402-2409. 


222 


45.  Kostis  JB,  Rosen  RC,  Cosgrove  NM,  Shindler  DM,  Wilson  AC. 
Nonpharmacologic  therapy  improves  functional  and  emotional  status  in 
congestive  heart  failure.  Chest.  1994;106:996-1001. 

46.  White  JM.  Effects  of  relaxing  music  on  cardiac  autonomic  balance  and  anxiety 
after  acute  myocardial  infarction.  AmJCrit  Care.  1999;8:220-230. 

47.  Cossette  S,  Frasure-Smith  N,  Lesperance  F.  Clinical  implications  of  a  reduction  in 
psychological  distress  on  cardiac  prognosis  in  patients  participating  in  a 
psychosocial  intervention  program.  Psychosom  Med.  2001;63:257-266. 

48.  Thompson  DR.  A  randomized  controlled  trial  of  in-hospital  nursing  support  for 
first  time  myocardial  infarction  patients  and  their  partners:  effects  on  anxiety  and 
depression.  JAdvNurs.  1989;14:291-297. 

49.  Thompson  DR,  Meddis  R.  A  prospective  evaluation  of  in-hospital  counselling  for 
first  time  myocardial  infarction  men.  J Psychosom  Res.  1990;34:237-248. 

50.  Lacey  EA,  Musgrave  RJ,  Freeman  JV,  Tod  AM,  Scott  P.  Psychological  morbidity 
after  myocardial  infarction  in  an  area  of  deprivation  in  the  UK:  evaluation  of  a 
self-help  package.  Eur  J  Car diovasc  Nurs.  2004;3:219-224. 

5 1 .  Moser  DK,  Kim  KA,  Baisden-O'Brien  J.  Impact  of  a  nonpharmacologic  cognitive 
intervention  on  clinical  and  psychosocial  outcomes  in  patients  with  advanced 
heart  failure  (abstract).  Circulation.  1999;100:1-99. 

52.  Tsai  SL.  Audio-visual  relaxation  training  for  anxiety,  sleep,  and  relaxation  among 
Chinese  adults  with  cardiac  disease.  Res  Nurs  Health.  2004;27:458-468. 


223 


53.  Tacon  AM,  McComb  J,  Caldera  Y,  Randolph  P.  Mindfulness  meditation,  anxiety 
reduction,  and  heart  disease:  a  pilot  study.  Fam  Community  Health.  2003;26:25- 
33. 

54.  Lavie  CJ,  Milani  RV.  Prevalence  of  anxiety  in  coronary  patients  with 
improvement  following  cardiac  rehabilitation  and  exercise  training.  Am  J  Cardiol. 
2004;93:336-339. 

55.  Dixon  RA,  Edwards  IR,  Pilcher  J.  Diazepam  in  immediate  post-myocardial 
infarct  period:  a  double  blind  trial.  Br  Heart  J.  1980;43:535-540. 


224 


References 


Chapter  1 

1.  Noyes  R,  Jr.,  Hoehn-Saric  R.  The  Anxiety  Disorders.  Cambridge,  United 
Kingdom:  Cambridge  University  Press,  1998. 

2.  Emilien  G,  Durlach  C,  Lepola  U,  Dinan  T.  Anxiety  Disorders:  Pathophysiology 
and  Pharmacological  Treatment.  Basel,  Switzerland:  Birkhauser  Verlag,  2002. 

3.  Clarke  SP,  Frasure-Smith  N,  Lesperance  F,  Bourassa  MG.  Psychosocial  factors  as 
predictors  of  functional  status  at  1  year  in  patients  with  left  ventricular 
dysfunction.  Res  Nurs  Health.  2000;23:290-300. 

4.  Havik  OE,  Maeland  JG.  Patterns  of  emotional  reactions  after  a  myocardial 
infarction.  J Psychosom  Res.  1990;34:271-285. 

5.  Thompson  DR,  Meddis  R.  A  prospective  evaluation  of  in-hospital  counselling  for 
first  time  myocardial  infarction  men.  J  Psychosom  Res.  1990;34:237-248. 

6.  Sullivan  MD,  LaCroix  A Z,  Spertus  JA,  Hecht  J.  Five-year  prospective  study  of 
the  effects  of  anxiety  and  depression  in  patients  with  coronary  artery  disease.  Am 
J  Cardiol.  2000;86:1135-1138. 

7.  Sullivan  MD,  LaCroix  AZ,  Baum  C,  Grothaus  LC,  Katon  WJ.  Functional  status  in 
coronary  artery  disease:  a  one-year  prospective  study  of  the  role  of  anxiety  and 
depression.  Am  J  Med.  1997;103:348-356. 

8.  Rose  SK,  Conn  VS,  Rodeman  BJ.  Anxiety  and  self-care  following  myocardial 
infarction.  Issues  Merit  Health  Nurs.  1994;15:433-444. 

9.  Moser  DK,  Dracup  K.  Is  anxiety  early  after  myocardial  infarction  associated  with 
subsequent  ischemic  and  arrhythmic  events?  Psychosom  Med.  1996;58:395-401. 


225 


10.  Crowe  JM,  Runions  J,  Ebbesen  LS,  Oldridge  NB,  Streiner  DL.  Anxiety  and 
depression  after  acute  myocardial  infarction.  Heart  Lung.  1996;25:98-107. 

1 1 .  Mayou  RA,  Gill  D,  Thompson  DR,  et  al.  Depression  and  anxiety  as  predictors  of 
outcome  after  myocardial  infarction.  Psychosom  Med.  2000;62:212-219. 

12.  Lainscak  M,  Keber  I.  Patient's  view  of  heart  failure:  from  the  understanding  to  the 
quality  of  life.  Eur  J  Cardiovasc  Nurs.  2003;2:275-281. 

1 3 .  Moser  DK,  Zambroski  CH,  Lennie  TA,  et  al.  Aging  with  a  broken  heart:  the 
effect  of  heart  disease  on  psychological  distress  in  the  elderly  (abstract). 
Circulation.  2004;  1 10:111-416-417. 

14.  Lesperance  F,  Frasure-Smith  N,  Laliberte  M-A,  et  al.  An  open-label  study  of 
nefazodone  treatment  of  major  depression  in  patients  with  congestive  heart 
failure.  Can  J  Psychiatry.  2003;48:695-701. 

15.  Riedinger  MS,  Dracup  KA,  Brecht  M-L  for  the  SOLVD  Investigators.  Quality  of 
life  in  women  with  heart  failure,  normative  groups,  and  patients  with  other 
chronic  conditions.  AmJCrit  Care.  2002;  1 1:21 1-219. 

16.  van  Jaarsveld  CH,  Sanderman  R,  Miedema  I,  Ranchor  AV,  Kempen  GI.  Changes 
in  health-related  quality  of  life  in  older  patients  with  acute  myocardial  infarction 
or  congestive  heart  failure:  a  prospective  study.  J  Am  Geriatr  Soc.  2001;49: 1052- 
1058. 

17.  Webb  MS,  Riggin  OZ.  A  comparison  of  anxiety  levels  of  female  and  male 
patients  with  myocardial  infarction.  Crit  Care  Nurse.  1 994;  14(1):  1 18-124. 

1 8.  Bentley  B,  De  Jong  MJ,  Moser  DK,  Peden  AR.  Factors  related  to  nonadherence 
of  a  low  sodium  diet  in  heart  failure  patients.  Eur  J  Heart  Fail.  In  press. 


226 


19.  Clark  S,  Fontaine  DK,  Simpson  T.  Recognition,  assessment,  and  treatment  of 
anxiety  in  the  critical  care  setting.  Crit  Care  Nurse.  1994;14(supplement):2-14. 

20.  Kubzansky  LD,  Kawachi  I,  Weiss  ST,  Sparrow  D.  Anxiety  and  coronary  heart 
disease:  a  synthesis  of  epidemiological,  psychological,  and  experimental 
evidence.  Ann  Behav  Med.  1998;20:47-58. 

21 .  Barlow  DH.  Anxiety  and  its  Disorders:  The  Nature  and  Treatment  of  Anxiety  and 
Panic.  New  York:  Guilford  Publications,  2002. 

22.  American  Psychiatric  Association.  Diagnostic  and  Statistical  Manual  of  Mental 
Disorders  DSM-IV-TR  (Text  Revision).  Washington,  DC:  American  Psychiatric 
Association,  2000. 

23.  Freedland  KE,  Carney  RM.  Psychosocial  considerations  in  elderly  patients  with 
heart  failure.  Clin  Geriatr  Med.  2000;16:649-661. 

24.  Barlow  DH.  Fear,  anxiety,  and  theories  of  emotion.  In:  Barlow  DH,  ed.  Anxiety 
and  its  Disorders:  The  Nature  and  Treatment  of  Anxiety  and  Panic.  New  York: 
Guilford  Publications,  2002:37-63. 

25.  Kubzansky  LD,  Kawachi  I.  Going  to  the  heart  of  the  matter:  do  negative  emotions 
cause  coronary  heart  disease?  J Psychosom  Res.  2000;48:323-337. 

26.  Denollet  J,  Brutsaert  DL.  Personality,  disease  severity,  and  the  risk  of  long-term 
cardiac  events  in  patients  with  a  decreased  ejection  fraction  after  myocardial 
infarction.  Circulation.  1998;97:167-173. 

27.  Moser  DK,  McKinley  S,  Riegel  B,  Doering  L,  Garvin  B.  Perceived  control 
reduces  in-hospital  complications  associated  with  anxiety  in  acute  myocardial 
infarction  patients  (abstract).  Circulation.  2002;106:11-369. 


227 


28.  Frasure-Smith  N,  Lesperance  F,  Talajic  M.  The  impact  of  negative  emotions  on 
prognosis  following  myocardial  infarction:  is  it  more  than  depression?  Health 
Psychol.  1995;14:388-398. 

29.  Thomas  SA,  Friedmann  E,  Wimbush  F,  Schron  E.  Psychological  factors  and 
survival  in  the  cardiac  arrhythmia  suppression  trial  (CAST):  a  reexamination.  Am 
JCritCare.  1997;6:116-126. 

30.  MacMahon  KM,  Lip  GY.  Psychological  factors  in  heart  failure:  a  review  of  the 
literature.  Arch  Intern  Med.  2002;162:509-516. 

3 1 .  Rozanski  A,  Blumenthal  JA,  Kaplan  J.  Impact  of  psychological  factors  on  the 
pathogenesis  of  cardiovascular  disease  and  implications  for  therapy.  Circulation. 
1999;99:2192-2217. 

32.  Frazier  SK,  Moser  DK,  O'Brien  JL,  Garvin  BJ,  An  K,  Macko  M.  Management  of 
anxiety  after  acute  myocardial  infarction.  Heart  Lung.  2002;3 1:411  -420. 

33.  Moser  DK.  Psychosocial  factors  and  their  association  with  clinical  outcomes  in 
patients  with  heart  failure:  why  clinicians  do  not  seem  to  care.  Eur  J  Cardiovasc 
Nurs.  2002;1:183-188. 

34.  Kirmayer  LJ.  Cultural  variations  in  the  clinical  presentation  of  depression  and 
anxiety:  implications  for  diagnosis  and  treatment.  J  Clin  Psychiatry. 
2001;62(supplement  13):22-28. 

35.  Frazier  SK,  Moser  DK,  Riegel  B,  et  al.  Critical  care  nurses'  assessment  of 
patients'  anxiety:  reliance  on  physiological  and  behavioral  parameters.  Am  J  Crit 
Care.  2002;11:57-64. 


228 


36.  Moser  DK,  Chung  ML,  McKinley  S,  et  al.  Critical  care  nursing  practice  regarding 
patient  anxiety  assessment  and  management.  Intensive  Crit  Care  Nurs. 
2003;19:276-288. 

37.  McKinley  S,  Coote  K,  Stein-Parbury  J.  Development  and  testing  of  a  Faces  Scale 
for  the  assessment  of  anxiety  in  critically  ill  patients.  JAdv  Nurs.  2003;41 :73-79. 

38.  McKinley  S,  Stein-Parbury  J,  Chehelnabi  A,  Lovas  J.  Assessment  of  anxiety  in 
intensive  care  patients  by  using  the  Faces  Anxiety  Scale.  Am  J  Crit  Care. 
2004;13:146-152. 

39.  O'Brien  JL,  Moser  DK,  Riegel  B,  Frazier  SK,  Garvin  BJ,  Kim  KA.  Comparison 
of  anxiety  assessments  between  clinicians  and  patients  with  acute  myocardial 
infarction  in  cardiac  critical  care  units.  Am  J  Crit  Care.  2001;10:97-103. 

40.  Gorkin  L,  Norvell  NK,  Rosen  RC,  et  al.  for  the  SOLVD  Investigators. 

Assessment  of  quality  of  life  as  observed  from  the  baseline  data  of  the  Studies  of 
Left  Ventricular  Dysfunction  (SOLVD)  trial  quality-of-life  substudy.  Am  J 
Cardiol.  1993;71:1069-1073. 

41 .  Hawthorne  MH,  Hixon  ME.  Functional  status,  mood  disturbance  and  quality  of 
life  in  patients  with  heart  failure.  Prog  Cardiovasc  Nurs.  1994;9:22-32. 

42.  Januzzi  JL,  Jr.,  Stem  TA,  Pasternak  RC,  DeSanctis  RW.  The  influence  of  anxiety 
and  depression  on  outcomes  of  patients  with  coronary  artery  disease.  Arch  Intern 
Med.  2000;160:1913-1921. 

43.  Kop  WJ.  Chronic  and  acute  psychological  risk  factors  for  clinical  manifestations 
of  coronary  artery  disease.  Psychosom  Med.  1999;61:476-487. 


229 


44.  Krantz  DS,  Kop  WJ,  Santiago  HT,  Gottdiener  JS.  Mental  stress  as  a  trigger  of 
myocardial  ischemia  and  infarction.  Cardiol  Clin.  1996;14:271-287. 

Chapter  2 

1 .  The  World  Health  Organization.  The  World  Health  Report  2002.  Accessed 
January  12,  2005,  from  http://www.who.int/whr/2002/en/. 

2.  Yusuf  S,  Reddy  S,  Ounpuu  S,  Anand  S.  Global  burden  of  cardiovascular  diseases: 
part  I:  general  considerations,  the  epidemiologic  transition,  risk  factors,  and 
impact  of  urbanization.  Circulation.  2001;104:2746-2753. 

3.  Murray  CJ,  Lopez  AD.  Alternative  projections  of  mortality  and  disability  by 
cause  1990-2020:  Global  Burden  of  Disease  Study.  Lancet.  1997;349:1498-1504. 

4.  Frasure-Smith  N,  Lesperance  F.  Depression  and  other  psychological  risks 
following  myocardial  infarction.  Arch  Gen  Psychiatry.  2003;60:627-636. 

5.  Frasure-Smith  N,  Lesperance  F,  Talajic  M.  The  impact  of  negative  emotions  on 
prognosis  following  myocardial  infarction:  is  it  more  than  depression?  Health 
Psychol.  1995;14:388-398. 

6.  Moser  DK,  Dracup  K.  Is  anxiety  early  after  myocardial  infarction  associated  with 
subsequent  ischemic  and  arrhythmic  events?  Psychosom  Med.  1996;58:395-401. 

7.  Denollet  J,  Brutsaert  DL.  Personality,  disease  severity,  and  the  risk  of  long-term 
cardiac  events  in  patients  with  a  decreased  ejection  fraction  after  myocardial 
infarction.  Circulation.  1998;97:167-173. 

8.  Thomas  SA,  Friedmann  E,  Wimbush  F,  Schron  E.  Psychological  factors  and 
survival  in  the  cardiac  arrhythmia  suppression  trial  (CAST):  a  reexamination.  Am 
JCritCare.  1997;6:116-126. 


230 


9.  Emilien  G,  Durlach  C,  Lepola  U,  Dinan  T.  Anxiety  Disorders:  Pathophysiology 
and  Pharmacological  Treatment.  Basel,  Switzerland:  Birkhauser  Verlag,  2002. 

10.  Crowe  JM,  Runions  J,  Ebbesen  LS,  Oldridge  NB,  Streiner  DL.  Anxiety  and 
depression  after  acute  myocardial  infarction.  Heart  Lung.  1996;25:98-107. 

1 1 .  Sirois  BC,  Burg  MM.  Negative  emotion  and  coronary  heart  disease:  a  review. 
BehavModif.  2003;27:83-102. 

12.  Lin  KM.  Biological  differences  in  depression  and  anxiety  across  races  and  ethnic 
groups.  J  Clin  Psychiatry.  2001;62:13-19. 

13.  Lepine  JP.  Epidemiology,  burden,  and  disability  in  depression  and  anxiety.  J  Clin 
Psychiatry.  2001;62:4-10. 

14.  Kirmayer  LJ.  Cultural  variations  in  the  clinical  presentation  of  depression  and 
anxiety:  implications  for  diagnosis  and  treatment.  J  Clin  Psychiatry.  2001;62:22- 
28. 

15.  Moser  DK,  Dracup  K,  McKinley  S,  et  al.  An  international  perspective  on  gender 
differences  in  anxiety  early  after  acute  myocardial  infarction.  Psychosom  Med. 
2003;65:511-516. 

16.  Derogatis  LR,  Melisaratos  N.  The  Brief  Symptom  Inventory:  an  introductory 
report.  Psychol  Med.  1983;13:595-605. 

1 7.  Kim  KA,  Moser  DK,  Garvin  BJ,  et  al.  Differences  between  men  and  women  in 
anxiety  early  after  acute  myocardial  infarction.  AmJCrit  Care.  2000;9:245-253. 

18.  Draguns  JG,  Tanaka-Matsumi  J.  Assessment  of  psychopathology  across  and 
within  cultures:  issues  and  findings.  Behav  Res  Ther.  2003;41:755-77 6. 


231 


19.  Taylor-Piliae  RE,  Molassiotis  A.  An  exploration  of  the  relationships  between 
uncertainty,  psychological  distress  and  type  of  coping  strategy  among  Chinese 
men  after  cardiac  catheterization.  JAdv  Nurs.  2001;33:79-88. 

20.  Leff  JP.  Culture  and  the  differentiation  of  emotional  states.  Br  J  Psychiatry. 
1973;123:299-306. 

21 .  Mesquita  B,  Frijda  NH.  Cultural  variations  in  emotions:  a  review.  Psychol  Bull. 
1992;112:179-204. 

22.  Scherer  KR,  Wallbott  HG,  Matsumoto  D,  Kudoh  T.  Emotional  experience  in 
cultural  context:  a  comparison  between  Europe,  Japan,  and  the  United  States.  In: 
Scherer  KR,  ed.  Facets  of  Emotion:  Recent  Research.  Hillsdale,  New  Jersey: 
Lawrence  Erlbaum  Associates,  1988:5-30. 

23.  Chiou  A,  Potempa  K,  Buschmann  MB.  Anxiety,  depression  and  coping  methods 
of  hospitalized  patients  with  myocardial  infarction  in  Taiwan.  IntJNurs  Stud. 
1997;34:305-311. 

24.  Legault  SE,  Joffe  RT,  Armstrong  PW.  Psychiatric  morbidity  during  the  early 
phase  of  coronary  care  for  myocardial  infarction:  association  with  cardiac 
diagnosis  and  outcome.  Can  J  Psychiatry.  1992;37:316-325. 

25.  Lane  D,  Carroll  D,  Ring  C,  Beevers  DG,  Lip  GY.  Mortality  and  quality  of  life  12 
months  after  myocardial  infarction:  effects  of  depression  and  anxiety.  Psychosom 
Med.  2001;63:221-230. 

26.  Mayou  RA,  Gill  D,  Thompson  DR,  et  al.  Depression  and  anxiety  as  predictors  of 
outcome  after  myocardial  infarction.  Psychosom  Med.  2000;62:212-219. 


232 


27.  Brown  N,  Melville  M,  Gray  D,  et  al.  Quality  of  life  four  years  after  acute 

myocardial  infarction:  short  form  36  scores  compared  with  a  normal  population. 
Heart.  1999;81:352-358. 

Chapter  3 

1 .  Thomas  S A,  Friedmann  E,  Wimbush  F,  Schron  E.  Psychological  factors  and 
survival  in  the  cardiac  arrhythmia  suppression  trial  (CAST):  a  reexamination.  Am 
JCritCare.  1997;6:116-126. 

2.  Lane  D,  Carroll  D,  Ring  C,  Beevers  DG,  Lip  GY.  Mortality  and  quality  of  life  12 
months  after  myocardial  infarction:  effects  of  depression  and  anxiety.  Psychosom 
Med.  2001;63:221-230. 

3.  Frasure-Smith  N,  Lesperance  F,  Talajic  M.  The  impact  of  negative  emotions  on 
prognosis  following  myocardial  infarction:  is  it  more  than  depression?  Health 
Psychol  1995;14:388-398. 

4.  Moser  DK,  Dracup  K.  Is  anxiety  early  after  myocardial  infarction  associated  with 
subsequent  ischemic  and  arrhythmic  events?  Psychosom  Med.  1996;58:395-401. 

5.  Mayou  RA,  Gill  D,  Thompson  DR,  et  al.  Depression  and  anxiety  as  predictors  of 
outcome  after  myocardial  infarction.  Psychosom  Med.  2000;62:212-219. 

6.  Kohn  LM,  Sleet  DA,  Carson  JC,  Gray  RT.  Life  changes  and  urinary 
norepinephrine  in  myocardial  infarction.  J Human  Stress.  1983;9:38-45. 

7.  Derogatis  LR,  Wise  TN.  Anxiety  and  Depressive  Disorders  in  the  Medical 
Patient.  Washington,  D.C.:  American  Psychiatric  Press,  1989. 

8.  Emilien  G,  Durlach  C,  Lepola  U,  Dinan  T.  Anxiety  Disorders:  Pathophysiology 
and  Pharmacological  Treatment.  Basel,  Switzerland:  Birkhauser  Verlag,  2002. 


233 


9.  Sims  A,  Snaith  P.  Anxiety  in  Clinical  Practice.  New  York:  John  Wiley  &  Sons, 
1988. 

10.  American  Psychiatric  Association.  Diagnostic  and  Statistical  Manual  of  Mental 
Disorders  DSM-IV-TR  (Text  Revision).  Washington,  DC:  American  Psychiatric 
Association,  2000. 

1 1 .  Goldstein  K.  Human  Nature  in  the  Light  of  Psychopathology.  Cambridge,  MA: 
Harvard  University  Press,  1940. 

12.  May  R.  The  Meaning  of  Anxiety.  New  York:  W.  W.  Norton  &  Company,  1977. 

13.  Noyes  R,  Jr.,  Hoehn-Saric  R.  The  Anxiety  Disorders.  Cambridge,  United 
Kingdom:  Cambridge  University  Press,  1998. 

14.  Crowe  JM,  Runions  J,  Ebbesen  LS,  Oldridge  NB,  Streiner  DL.  Anxiety  and 
depression  after  acute  myocardial  infarction.  Heart  Lung.  1996;25:98-107. 

15.  Goldfried  MR.  Considerations  in  developing  a  core  assessment  battery.  In:  Strupp 
HH,  Horowitz  LM,  Lambert  MJ,  eds.  Measuring  Patient  Changes  in  Mood, 
Anxiety,  and  Personality  Disorders.  Washington,  DC:  American  Psychological 
Association,  1997:99-114. 

16.  Epstein  S.  Anxiety,  arousal,  and  the  self-concept.  In:  Spielberger  CD,  Sarason  IG, 
eds.  Stress  and  Anxiety.  Volume  10.  Washington:  Hemisphere  Publishing 
Corporation,  1986:265-305. 

17.  Derogatis  LR.  Brief  Symptom  Inventory:  Administration,  Scoring,  and 
Procedures  Manual.  Minneapolis:  National  Computer  Systems,  1993. 

18.  Derogatis  LR,  Melisaratos  N.  The  Brief  Symptom  Inventory:  an  introductory 
report.  Psychol  Med.  1983;13:595-605. 


234 


19.  Derogatis  LR,  Coons  HL.  Self-report  measures  of  stress.  In:  Goldberger  L, 
Breznitz  S,  eds.  Handbook  of  Stress:  Theoretical  and  Clinical  Aspects.  2nd  ed. 
New  York:  The  Free  Press,  1993:200-233. 

20.  Spielberger  CD.  Anxiety  as  an  emotional  state.  In:  Spielberger  CD,  ed.  Anxiety: 
Current  Trends  in  Theory  and  Research.  Volume  I.  New  York:  Academic  Press, 
1972:23-49. 

21 .  Borkovec  TD,  Gastonguay  LG,  Newman  MG.  Measuring  treatment  outcome  for 
posttraumatic  stress  disorder  and  social  phobia:  a  review  of  current  instruments 
and  recommendations  for  future  research.  In:  Strupp  HH,  Horowitz  LM,  Lambert 
MJ,  eds.  Measuring  Patient  Changes  in  Mood,  Anxiety,  and  Personality 
Disorders.  Washington,  DC:  American  Psychological  Association,  1997:117-154. 

22.  Spielberger  CD,  Gorsuch  RL,  Lushene  R,  Vagg  PR,  Jacobs  GA.  Manual  for  the 
State-Trait  Anxiety  Inventory.  Palo  Alto,  CA:  Consulting  Psychologists,  1983. 

23.  Frasure-Smith  N,  Lesperance  F.  Depression  and  other  psychological  risks 
following  myocardial  infarction.  Arch  Gen  Psychiatry.  2003;60:627-636. 

24.  Frazier  SK,  Moser  DK,  O'Brien  JL,  Garvin  BJ,  An  K,  Macko  M.  Management  of 
anxiety  after  acute  myocardial  infarction.  Heart  Lung.  2002;31:41 1-420. 

25.  O'Brien  JL,  Moser  DK,  Riegel  B,  Frazier  SK,  Garvin  BJ,  Kim  KA.  Comparison 
of  anxiety  assessments  between  clinicians  and  patients  with  acute  myocardial 
infarction  in  cardiac  critical  care  units.  AmJCrit  Care.  2001;10:97-103. 

26.  Kim  KA,  Moser  DK,  Garvin  BJ,  et  al.  Differences  between  men  and  women  in 
anxiety  early  after  acute  myocardial  infarction.  AmJCrit  Care.  2000;9:245-253. 


235 


27.  An  K,  De  Jong  MJ,  Riegel  BJ,  et  al.  A  cross-sectional  examination  of  changes  in 
anxiety  early  after  acute  myocardial  infarction.  Heart  Lung.  2004;33:75-82. 

28.  Moser  DK,  Dracup  K,  McKinley  S,  et  al.  An  international  perspective  on  gender 
differences  in  anxiety  early  after  acute  myocardial  infarction.  Psychosom  Med. 
2003;65:511-516. 

29.  Zigmond  AS,  Snaith  RP.  The  hospital  anxiety  and  depression  scale.  Acta 
Psychiatr  Scand.  1983;67:361-370. 

30.  Herrmann  C.  International  experiences  with  the  Hospital  Anxiety  and  Depression 
Scale-a  review  of  validation  data  and  clinical  results.  J  Psychosom  Res. 
1997;42:17-41. 

3 1 .  Mykletun  A,  Stordal  E,  Dahl  AA.  Hospital  Anxiety  and  Depression  (HAD)  scale: 
factor  structure,  item  analyses  and  internal  consistency  in  a  large  population.  Br  J 
Psychiatry.  2001;179:540-544. 

32.  Martin  CR,  Lewin  RJ,  Thompson  DR.  A  confirmatory  factor  analysis  of  the 
Hospital  Anxiety  and  Depression  Scale  in  coronary  care  patients  following  acute 
myocardial  infarction.  Psychiatry  Res.  2003;120:85-94. 

33.  Johnston  M,  Pollard  B,  Hennessey  P.  Construct  validation  of  the  hospital  anxiety 
and  depression  scale  with  clinical  populations.  J  Psychosom  Res.  2000;48:579- 
584. 

34.  Bjelland  I,  Dahl  AA,  Haug  TT,  Neckelmann  D.  The  validity  of  the  Hospital 
Anxiety  and  Depression  Scale:  an  updated  literature  review.  J  Psychosom  Res. 
2002;52:69-77. 


236 


35.  Flint  AJ,  Rifat  SL.  Factor  structure  of  the  hospital  anxiety  and  depression  scale  in 
older  patients  with  major  depression.  Int  J Geriatr  Psychiatry.  2002;17:1 17-123. 

36.  Lisspers  J,  Nygren  A,  Soderman  E.  Hospital  Anxiety  and  Depression  Scale 
(HAD):  some  psychometric  data  for  a  Swedish  sample.  Acta  Psychiatr  Scand. 
1997;96:281-286. 

37.  Friedman  S,  Samuelian  J-C,  Lancrenon  S,  Even  C,  Chiarelli  P.  Three-dimensional 
structure  of  the  Hospital  Anxiety  and  Depression  Scale  in  a  large  French  primary 
care  population  suffering  from  major  depression.  Psychiatry  Res.  2001;  104:247- 
257. 

38.  Caci  H,  Bayle  FJ,  Mattei  V,  Dossios  C,  Robert  P,  Boyer  P.  How  does  the  Hospital 
and  Anxiety  and  Depression  Scale  measure  anxiety  and  depression  in  healthy 
subjects?  Psychiatry  Res.  2003;  1 18:89-99. 

39.  Luskin  F,  Reitz  M,  Newell  K,  Quinn  TG,  Haskell  W.  A  controlled  pilot  study  of 
stress  management  training  of  elderly  patients  with  congestive  heart  failure.  Prev 
Cardiol.  2002;5:168-172,  176. 

40.  Bieling  PJ,  Antony  MM,  Swinson  RP.  The  State-Trait  Anxiety  Inventory,  Trait 
version:  structure  and  content  re-examined.  Behav  Res  Ther.  1998;36:777-788. 

41 .  Kogan  JN,  Edelstein  BA,  McKee  DR.  Assessment  of  anxiety  in  older  adults: 
current  status.  J  Anxiety  Disord.  2000;14:109-132. 

42.  Boker  A,  Brownell  L,  Donen  N.  The  Amsterdam  preoperative  anxiety  and 
information  scale  provides  a  simple  and  reliable  measure  of  preoperative  anxiety. 
Can  J Anaesth.  2002;49:792-798. 


237 


43.  Benotsch  EG,  Lutgendorf  SK,  Watson  D,  Fick  LJ,  Lang  EV.  Rapid  anxiety 
assessment  in  medical  patients:  evidence  for  the  validity  of  verbal  anxiety  ratings. 
Ann  Behav  Med.  2000;22:199-203. 

44.  Moser  DK,  Chung  ML,  McKinley  S,  et  al.  Critical  care  nursing  practice  regarding 
patient  anxiety  assessment  and  management.  Intensive  Crit  Care  Nurs. 
2003;19:276-288. 

45.  Frazier  SK,  Moser  DK,  Riegel  B,  et  al.  Critical  care  nurses'  assessment  of 
patients'  anxiety:  reliance  on  physiological  and  behavioral  parameters.  Am  J  Crit 
Care.  2002;11:57-64. 

46.  De  Jong  MJ,  Moser  DK,  An  K,  Chung  ML.  Anxiety  is  not  manifested  by  elevated 
heart  rate  and  blood  pressure  in  acutely  ill  cardiac  patients.  Eur  J  Car diovasc 
Nurs.  2004;3:247-253. 

47.  Martin  B,  Sroufe  LA.  Anxiety.  In:  Costello  CG,  ed.  Symptoms  of 
Psychopathology:  A  Handbook.  New  York:  John  Wiley  &  Sons,  1970:216-259. 

48.  Spielberger  CD.  Theory  and  research  on  anxiety.  In:  Spielberger  CD,  ed.  Anxiety 
and  Behavior.  New  York:  Academic  Press,  1966:3-20. 

49.  Spielberger  CD.  The  nature  and  measurement  of  anxiety.  In:  Spielberger  CD, 
Diaz-Guerrero  R,  eds.  Cross-Cultural  Anxiety.  Washington,  DC:  Hemisphere 
Publishing  Corporation,  1976:3-12. 

50.  McReynolds  P.  Assimilation  and  anxiety.  In:  Zuckerman  M,  Spielberger  CD,  eds. 
Emotions  and  Anxiety:  New  Concepts,  Methods,  and  Applications.  Hillsdale,  NJ: 
Lawrence  Erlbaum  Associates,  1976:35-86. 


238 


5 1 .  Thompson  DR,  Webster  RA,  Cordle  CJ,  Sutton  TW.  Specific  sources  and  patterns 
of  anxiety  in  male  patients  with  first  myocardial  infarction.  Br  J  Med  Psychol. 
1987;60:343-348. 

52.  Sykes  DH,  Evans  AE,  Boyle  DM,  Mcllmoyle  EL,  Salathia  KS.  Discharge  from  a 
coronary  care  unit:  psychological  factors.  J Psychosom  Res.  1989;33:477-488. 

53.  Buchanan  LM,  Cowan  M,  Burr  R,  Waldron  C,  Kogan  H.  Measurement  of 
recovery  from  myocardial  infarction  using  heart  rate  variability  and  psychological 
outcomes.  Nurs  Res.  1993;42:74-78. 

54.  Rose  SK,  Conn  VS,  Rodeman  BJ.  Anxiety  and  self-care  following  myocardial 
infarction.  Issues  Merit  Health  Nurs.  1994;15:433-444. 

55.  Watkins  LL,  Blumenthal  JA,  Carney  RM.  Association  of  anxiety  with  reduced 
baroreflex  cardiac  control  in  patients  after  acute  myocardial  infarction.  Am  Heart 
J.  2002;143:460-466. 

56.  Welin  C,  Lappas  G,  Wilhelmsen  L.  Independent  importance  of  psychosocial 
factors  for  prognosis  after  myocardial  infarction.  J  Intern  Med.  2000;247:629- 
639. 

57.  Chiou  A,  Potempa  K,  Buschmann  MB.  Anxiety,  depression  and  coping  methods 
of  hospitalized  patients  with  myocardial  infarction  in  Taiwan.  IntJ  Nurs  Stud. 
1997;34:305-311. 

58.  Herrmann-Lingen  C,  Binder  L,  Klinge  M,  et  al.  High  plasma  levels  of  N-terminal 
pro-atrial  natriuretic  peptide  associated  with  low  anxiety  in  severe  heart  failure. 
Psychosom  Med.  2003;65:517-522. 


239 


59.  Dellipiani  AW,  Cay  EL,  Philip  AE,  et  al.  Anxiety  after  a  heart  attack.  Br  Heart  J. 
1976;38:752-757. 

60.  Moser  DK,  Dracup  K.  Psychosocial  recovery  from  a  cardiac  event:  the  influence 
of  perceived  control.  Heart  Lung.  1995;24:273-280. 

61 .  Dracup  K,  Westlake  C,  Erickson  VS,  Moser  DK,  Caldwell  ML,  Hamilton  MA. 
Perceived  control  reduces  emotional  stress  in  patients  with  heart  failure.  J  Heart 
Lung  Transplant.  2003;22:90-93. 

62.  Havik  OE,  Maeland  JG.  Patterns  of  emotional  reactions  after  a  myocardial 
infarction.  J Psychosom  Res.  1990;34:271-285. 

63.  Conn  VS,  Taylor  SG,  Abele  PB.  Myocardial  infarction  survivors:  age  and  gender 
differences  in  physical  health,  psychosocial  state  and  regimen  adherence.  J  Adv 
Nurs.  1991;16:1026-1034. 

64.  Riegel  B,  Gocka  I.  Gender  differences  in  adjustment  to  acute  myocardial 
infarction.  Heart  Lung.  1995;24:457-466. 

65.  Oldridge  N,  Streiner  D,  Hoffmann  R,  Guyatt  G.  Profile  of  mood  states  and 
cardiac  rehabilitation  after  acute  myocardial  infarction.  Med  Sci  Sports  Exerc. 
1995;27:900-905. 

66.  Riedinger  MS,  Dracup  KA,  Brecht  M-L  for  the  SOLVD  Investigators.  Quality  of 
life  in  women  with  heart  failure,  normative  groups,  and  patients  with  other 
chronic  conditions.  AmJCrit  Care.  2002;  1 1:2 1 1-219. 

67.  Uuskula  M.  Psychological  differences  between  young  male  and  female  survivors 
of  myocardial  infarction.  Psychother  Psychosom.  1996;65:327-330. 


240 


68.  Winefield  HR,  Martin  CJ.  Measurement  and  prediction  of  recovery  after 
myocardial  infarction.  Int  J  Psychiatry  Med.  1981;11:145-154. 

Chapter  4 

1.  Emilien  G,  Durlach  C,  Lepola  U,  Dinan  T.  Anxiety  Disorders:  Pathophysiology 
and  Pharmacological  Treatment.  Basel,  Switzerland:  Birkhauser  Verlag,  2002. 

2.  Noyes  R,  Jr.,  Hoehn-Saric  R.  The  Anxiety  Disorders.  Cambridge,  United 
Kingdom:  Cambridge  University  Press,  1998. 

3.  Januzzi  JL,  Jr.,  Stem  TA,  Pasternak  RC,  DeSanctis  RW.  The  influence  of  anxiety 
and  depression  on  outcomes  of  patients  with  coronary  artery  disease.  Arch  Intern 
Med.  2000;160:1913-1921. 

4.  Moser  DK,  Dracup  K.  Is  anxiety  early  after  myocardial  infarction  associated  with 
subsequent  ischemic  and  arrhythmic  events?  Psychosom  Med.  1996;58:395-401. 

5.  Crowe  JM,  Runions  J,  Ebbesen  LS,  Oldridge  NB,  Streiner  DL.  Anxiety  and 
depression  after  acute  myocardial  infarction.  Heart  Lung.  1996;25:98-107. 

6.  Mayou  RA,  Gill  D,  Thompson  DR,  et  al.  Depression  and  anxiety  as  predictors  of 
outcome  after  myocardial  infarction.  Psychosom  Med.  2000;62:212-219. 

7.  Havik  OE,  Maeland  JG.  Patterns  of  emotional  reactions  after  a  myocardial 
infarction.  J  Psychosom  Res.  1990;34:271-285. 

8.  Lane  D,  Carroll  D,  Ring  C,  Beevers  DG,  Lip  GY.  Mortality  and  quality  of  life  12 
months  after  myocardial  infarction:  effects  of  depression  and  anxiety.  Psychosom 
Med.  2001;63:221-230. 


241 


9.  Thomas  SA,  Friedmann  E,  Wimbush  F,  Schron  E.  Psychological  factors  and 
survival  in  the  cardiac  arrhythmia  suppression  trial  (CAST):  a  reexamination.  Am 
JCritCare.  1997;6:116-126. 

10.  Frasure-Smith  N,  Lesperance  F,  Talajic  M.  The  impact  of  negative  emotions  on 
prognosis  following  myocardial  infarction:  is  it  more  than  depression?  Health 
Psychol.  1995;14:388-398. 

1 1 .  Koenig  HG.  Depression  in  hospitalized  older  patients  with  congestive  heart 
failure.  Gen  Hosp  Psychiatry.  1998;20:29-43. 

12.  MacMahon  KM,  Lip  GY.  Psychological  factors  in  heart  failure:  a  review  of  the 
literature.  Arch  Intern  Med.  2002;162:509-516. 

13.  Moser  DK,  Worster  PL.  Effect  of  psychosocial  factors  on  physiologic  outcomes 
in  patients  with  heart  failure.  J  Cardiovasc  Nurs.  2000;14:106-1 15. 

14.  Clarke  SP,  Frasure-Smith  N,  Lesperance  F,  Bourassa  MG.  Psychosocial  factors  as 
predictors  of  functional  status  at  1  year  in  patients  with  left  ventricular 
dysfunction.  Res  Nurs  Health.  2000;23:290-300. 

15.  Konstam  V,  Salem  D,  Pouleur  H,  et  al.  for  the  SOLVD  Investigators.  Baseline 
quality  of  life  as  a  predictor  of  mortality  and  hospitalization  in  5,025  patients  with 
congestive  heart  failure.  Am  J  Cardiol.  1996;78:890-895. 

1 6.  Denollet  J,  Brutsaert  DL.  Personality,  disease  severity,  and  the  risk  of  long-term 
cardiac  events  in  patients  with  a  decreased  ejection  fraction  after  myocardial 
infarction.  Circulation.  1998;97:167-173. 


242 


17.  Moser  DK.  Psychosocial  factors  and  their  association  with  clinical  outcomes  in 
patients  with  heart  failure:  why  clinicians  do  not  seem  to  care.  Eur  J  Cardiovasc 
Nurs.  2002;1:183-188. 

18.  O'Brien  JL,  Moser  DK,  Riegel  B,  Frazier  SK,  Garvin  BJ,  Kim  KA.  Comparison 
of  anxiety  assessments  between  clinicians  and  patients  with  acute  myocardial 
infarction  in  cardiac  critical  care  units.  AmJCrit  Care.  2001;10:97-103. 

19.  Frazier  SK,  Moser  DK,  Daley  LK,  et  al.  Critical  care  nurses'  beliefs  about  and 
reported  management  of  anxiety.  AmJCrit  Care.  2003;12:19-27. 

20.  Frazier  SK,  Moser  DK,  O'Brien  JL,  Garvin  BJ,  An  K,  Macko  M.  Management  of 
anxiety  after  acute  myocardial  infarction.  Heart  Lung.  2002;3 1:41 1-420. 

21 .  Frazier  SK,  Moser  DK,  Riegel  B,  et  al.  Critical  care  nurses'  assessment  of 
patients'  anxiety:  reliance  on  physiological  and  behavioral  parameters.  Am  JCrit 
Care.  2002;11:57-64. 

22.  Moser  DK,  Chung  ML,  McKinley  S,  et  al.  Critical  care  nursing  practice  regarding 
patient  anxiety  assessment  and  management.  Intensive  Crit  Care  Nurs. 
2003;19:276-288. 

23.  Moser  DK,  McKinley  S,  Riegel  B,  Doering  L,  Garvin  B.  Perceived  control 
reduces  in-hospital  complications  associated  with  anxiety  in  acute  myocardial 
infarction  patients  (abstract).  Circulation.  2002;106:11-369. 

24.  Moser  DK,  Kim  KA,  Baisden-O'Brien  J.  Impact  of  a  nonpharmacologic  cognitive 
intervention  on  clinical  and  psychosocial  outcomes  in  patients  with  advanced 
heart  failure  (abstract).  Circulation.  1999;100:1-99. 


243 


25.  Kim  KA,  Moser  DK,  Garvin  BJ,  et  al.  Differences  between  men  and  women  in 
anxiety  early  after  acute  myocardial  infarction.  Am  J  Crit  Care.  2000;9:245-253. 

26.  Derogatis  LR.  Brief  Symptom  Inventory:  Administration,  Scoring,  and 
Procedures  Manual.  Minneapolis:  National  Computer  Systems,  1993. 

27.  Derogatis  LR,  Melisaratos  N.  The  Brief  Symptom  Inventory:  an  introductory 
report.  Psychol  Med.  1983;13:595-605. 

28.  Chobanian  AV,  Bakris  GL,  Black  HR,  et  al.  and  the  National  High  Blood 
Pressure  Education  Program  Coordinating  Committee.  The  Seventh  Report  of  the 
Joint  National  Committee  on  Prevention,  Detection,  Evaluation,  and  Treatment  of 
High  Blood  Pressure:  the  JNC  7  report.  JAMA.  2003;289:2560-2572. 

29.  Everhart  DE,  Harrison  DW.  Heart  rate  and  fluency  performance  among  high-  and 
low-anxious  men  following  autonomic  stress.  Int  J Neurosci.  2002;1 12:1 149- 
1171. 

30.  Hill  F.  The  neurophysiology  of  acute  anxiety:  a  review  of  the  literature.  CRN  A. 
1991;2:52-61. 

3 1 .  Stem  TA.  The  management  of  depression  and  anxiety  following  myocardial 
infarction.  Mt  Sinai  J  Med.  1985;52:623-633. 

32.  Nadeau  RA,  de  Champlain  J.  Plasma  catecholamines  in  acute  myocardial 
infarction.  Am  Heart  J.  1979;98:548-554. 

33.  Thayer  JF,  Friedman  BH,  Borkovec  TD.  Autonomic  characteristics  of  generalized 
anxiety  disorder  and  worry.  Biol  Psychiatry.  1996;39:255-266. 

34.  Williams  DA,  Powers  I.  Anxiety.  Adv  Clin  Care.  1991  ;6(5):5-8. 


244 


35.  Bone  RC,  Hayden  WR,  Levine  RL,  et  al.  Recognition,  assessment,  and  treatment 
of  anxiety  in  the  critical  care  patient.  Dis  Mon.  1995;41:293-359. 

36.  Schmidt  NB,  Forsyth  JP,  Santiago  HT,  Trakowski  JH.  Classification  of  panic 
attack  subtypes  in  patients  and  normal  controls  in  response  to  biological 
challenge:  implications  for  assessment  and  treatment.  J Anxiety  Disord. 
2002;16:625-638. 

37.  Ekeberg  O,  Hedley  L,  Einvik  G,  Rostrup  M,  Hoffart  A.  Sympathetic  reactivity  in 
agoraphobic  patients  with  and  without  personality  disorders.  J  Psychosom  Res. 
2003;54:457-463. 

38.  Wilhelm  FH,  Trabert  W,  Roth  WT.  Physiologic  instability  in  panic  disorder  and 
generalized  anxiety  disorder.  Biol  Psychiatry.  2001;49:596-605. 

39.  Fuller  BF.  The  effects  of  stress-anxiety  and  coping  styles  on  heart  rate  variability. 
Int  J  Psychophysiol.  1 992;  12:81  -86. 

40.  Baggett  HL,  Saab  PG,  Carver  CS.  Appraisal,  coping,  task  performance,  and 
cardiovascular  responses  during  the  evaluated  speaking  task.  Personal  Soc 
Psychol  Bull.  1996;22:483-494. 

41 .  Morrow  GR,  Labrum  A.  The  relationship  between  psychological  and 
physiological  measures  of  anxiety.  Psychol  Med.  1978;8:95-101. 

42.  Nardi  AE,  Nascimento  I,  Valenca  AM,  et  al.  A  breath-holding  challenge  in  panic 
disorder  patients,  their  healthy  first-degree  relatives,  and  normal  controls.  Respir 
Physiol  Neurobiol.  2002;133:43-47. 

43.  Wang  S-M,  Kulkami  L,  Dolev  J,  Kain  ZN.  Music  and  preoperative  anxiety:  a 
randomized,  controlled  study.  Anesth  Analg.  2002;94:1489-1494. 


245 


44.  Heller  W,  Nitschke  JB,  Etienne  MA,  Miller  GA.  Patterns  of  regional  brain 
activity  differentiate  types  of  anxiety.  JAbnorm  Psychol.  1997;106:376-385. 

45.  Ryan  TJ,  Antman  EM,  Brooks  NH,  et  al.  ACC/AHA  guidelines  for  the 
management  of  patients  with  acute  myocardial  infarction:  1999  update:  a  report  of 
the  American  College  of  Cardiology/ American  Heart  Association  Task  Force  on 
Practice  Guidelines  (Committee  on  Management  of  Acute  Myocardial  Infarction). 
Accessed  January  12,  2005,  from 

http://www.americanheart.org/presenter.ihtml?identifier=2865. 

46.  McKinley  S,  Stein-Parbury  J,  Chehelnabi  A,  Lovas  J.  Assessment  of  anxiety  in 
intensive  care  patients  by  using  the  Faces  Anxiety  Scale.  AmJCrit  Care. 
2004;13:146-152. 

47.  Kinugawa  T,  Thames  MD.  Baroreflexes  in  heart  failure.  In:  McCall  D, 

Rahimtoola  SH,  eds.  Heart  Failure.  New  York:  Chapman  &  Hall,  1995:30-45. 

Chapter  5 

1 .  Moser  DK,  Dracup  K.  Is  anxiety  early  after  myocardial  infarction  associated  with 
subsequent  ischemic  and  arrhythmic  events?  Psychosom  Med.  1996;58:395-401. 

2.  Crowe  JM,  Runions  J,  Ebbesen  LS,  Oldridge  NB,  Streiner  DL.  Anxiety  and 
depression  after  acute  myocardial  infarction.  Heart  Lung.  1996;25:98-107. 

3.  De  Jong  MJ,  Chung  ML,  Roser  LP,  et  al.  A  five-country  comparison  of  anxiety 
early  after  acute  myocardial  infarction.  Eur  J  Cardiovasc  Nurs.  2004;3:129-134. 

4.  Thomas  SA,  Friedmann  E,  Wimbush  F,  Schron  E.  Psychological  factors  and 
survival  in  the  cardiac  arrhythmia  suppression  trial  (CAST):  a  reexamination.  Am 
JCritCare.  1997;6:116-126. 


246 


5. 


Frasure-Smith  N,  Lesperance  F,  Talajic  M.  The  impact  of  negative  emotions  on 
prognosis  following  myocardial  infarction:  is  it  more  than  depression?  Health 
Psychol.  1995;14:388-398. 

6.  Denollet  J,  Brutsaert  DL.  Personality,  disease  severity,  and  the  risk  of  long-term 
cardiac  events  in  patients  with  a  decreased  ejection  fraction  after  myocardial 
infarction.  Circulation.  1998;97:167-173. 

7.  Cunningham  S,  Del  Bene  S,  Vaughan  AF.  Myocardial  ischemia  and  infarction. 

In:  Woods  SL,  Froelicher  ES,  Motzer  SU,  eds.  Cardiac  Nursing.  4th  ed. 
Philadelphia:  Lippincott,  2000:481-540. 

8.  Bucher  L.  Acute  myocardial  infarction.  In:  Bucher  L,  Melander  S,  eds.  Critical 
Care  Nursing.  Philadelphia:  W.B.  Saunders,  1999:227-257. 

9.  Casey  PE,  Morrissey  A,  Nolan  EM.  Ischemic  heart  disease.  In:  Kinney  MR, 
Dunbar  SB,  Brooks-Brunn  JO,  Molter  N,  Vitello-Cicciu  JM,  eds.  AACN's 
Clinical  Reference  for  Critical  Care  Nursing.  4th  ed.  St.  Louis:  Mosby,  1998:319- 
381. 

10.  Webb  MS,  Riggin  OZ.  A  comparison  of  anxiety  levels  of  female  and  male 
patients  with  myocardial  infarction.  Crit  Care  Nurse.  1 994;  1 4(1  ):1 18-124. 

1 1 .  Malan  SS.  Psychosocial  adjustment  following  MI:  current  views  and  nursing 
implications.  J  Cardiovasc  Nurs.  1992;6(4):57-70. 

12.  Kim  KA,  Moser  DK,  Garvin  BJ,  et  al.  Differences  between  men  and  women  in 
anxiety  early  after  acute  myocardial  infarction.  Am  J  Crit  Care.  2000;9:245-253. 


247 


13.  Martinez  LG.  Coronary  artery  disease  and  acute  coronary  syndrome.  In:  Lewis 
SM,  Heitkemper  MM,  Dirksen  SR,  eds.  Medical-Surgical  Nursing:  Assessment 
and  Management  of  Clinical  Problems.  St.  Louis:  Mosby,  2004:799-837. 

14.  O'Brien  JL,  Moser  DK,  Riegel  B,  Frazier  SK,  Garvin  BJ,  Kim  KA.  Comparison 
of  anxiety  assessments  between  clinicians  and  patients  with  acute  myocardial 
infarction  in  cardiac  critical  care  units.  AmJCrit  Care.  2001;10:97-103. 

15.  Frazier  SK,  Moser  DK,  Riegel  B,  et  al.  Critical  care  nurses'  assessment  of 
patients'  anxiety:  reliance  on  physiological  and  behavioral  parameters.  AmJCrit 
Care.  2002;11:57-64. 

16.  Moser  DK,  Chung  ML,  McKinley  S,  et  al.  Critical  care  nursing  practice  regarding 
patient  anxiety  assessment  and  management.  Intensive  Crit  Care  Nurs. 
2003;19:276-288. 

17.  McKinley  S,  Stein-Parbury  J,  Chehelnabi  A,  Lovas  J.  Assessment  of  anxiety  in 
intensive  care  patients  by  using  the  Faces  Anxiety  Scale.  AmJCrit  Care. 
2004;13:146-152. 

18.  Spielberger  CD,  Gorsuch  RL,  Lushene  R,  Vagg  PR,  Jacobs  GA.  Manual  for  the 
State-Trait  Anxiety  Inventory.  Palo  Alto,  CA:  Consulting  Psychologists,  1983. 

19.  Derogatis  LR,  Melisaratos  N.  The  Brief  Symptom  Inventory:  an  introductory 
report.  Psychol  Med.  1983;13:595-605. 

20.  Boker  A,  Brownell  L,  Donen  N.  The  Amsterdam  preoperative  anxiety  and 
information  scale  provides  a  simple  and  reliable  measure  of  preoperative  anxiety. 
Can  J Anaesth.  2002;49:792-798. 


248 


21 .  Benotsch  EG,  Lutgendorf  SK,  Watson  D,  Fick  LJ,  Lang  EV.  Rapid  anxiety 
assessment  in  medical  patients:  evidence  for  the  validity  of  verbal  anxiety  ratings. 
Ann  Behav  Med.  2000;22:199-203. 

22.  McKinley  S,  Coote  K,  Stein-Parbury  J.  Development  and  testing  of  a  Faces  Scale 
for  the  assessment  of  anxiety  in  critically  ill  patients.  J  Adv  Nurs.  2003;41:73-79. 

23.  Wilhelm  FH,  Trabert  W,  Roth  WT.  Physiologic  instability  in  panic  disorder  and 
generalized  anxiety  disorder.  Biol  Psychiatry.  2001;49:596-605. 

24.  Ekeberg  O,  Hedley  L,  Einvik  G,  Rostrup  M,  Hoffart  A.  Sympathetic  reactivity  in 
agoraphobic  patients  with  and  without  personality  disorders.  J  Psychosom  Res. 
2003;54:457-463. 

25.  Spielberger  CD.  Anxiety  as  an  emotional  state.  In:  Spielberger  CD,  ed.  Anxiety: 
Current  Trends  in  Theory  and  Research.  Volume  I.  New  York:  Academic  Press, 
1972:23-49. 

26.  Frazier  SK,  Moser  DK,  O'Brien  JL,  Garvin  BJ,  An  K,  Macko  M.  Management  of 
anxiety  after  acute  myocardial  infarction.  Heart  Lung.  2002;3 1 :41 1-420. 

27.  Frasure-Smith  N,  Lesperance  F.  Depression  and  other  psychological  risks 
following  myocardial  infarction.  Arch  Gen  Psychiatry.  2003;60:627-636. 

28.  Rose  SK,  Conn  VS,  Rodeman  BJ.  Anxiety  and  self-care  following  myocardial 
infarction.  Issues  Ment  Health  Nurs.  1994;15:433-444. 

29.  Moser  DK,  Dracup  K,  McKinley  S,  et  al.  An  international  perspective  on  gender 
differences  in  anxiety  early  after  acute  myocardial  infarction.  Psychosom  Med. 
2003;65:511-516. 


249 


30.  Bland  JM,  Altman  DG.  Statistical  methods  for  assessing  agreement  between  two 
methods  of  clinical  measurement.  Lancet.  1986;1:307-310. 

31.  Glantz  SA.  Primer  of  Biostatistics.  New  York:  McGraw-Hill,  1997. 

32.  Bland  JM,  Altman  DG.  Measuring  agreement  in  method  comparison  studies.  Stat 
Methods  Med  Res.  1999;8:135-160. 

33.  Streiner  DL,  Norman  GR.  Health  Measurement  Scales:  A  Practical  Guide  to  Their 
Development  and  Use.  New  York:  Oxford  University  Press,  2003. 

34.  Watkins  LL,  Blumenthal  JA,  Carney  RM.  Association  of  anxiety  with  reduced 
baroreflex  cardiac  control  in  patients  after  acute  myocardial  infarction.  Am  Heart 
J.  2002;143:460-466. 

35.  Paice  JA,  Cohen  FL.  Validity  of  a  verbally  administered  numeric  rating  scale  to 
measure  cancer  pain  intensity.  Cancer  Nurs.  1997;20:88-93. 

36.  McCormack  HM,  Home  DJ,  Sheather  S.  Clinical  applications  of  visual  analogue 
scales:  a  critical  review.  Psychol  Med.  1988;18:1007-1019. 

Chapter  6 

1 .  Young  JB.  The  global  epidemiology  of  heart  failure.  Med  Clin  North  Am. 
2004;88:1135-1143. 

2.  McCullough  PA,  Philbin  EF,  Spertus  JA,  Kaatz  S,  Sandberg  KR,  Weaver  WD. 
Confirmation  of  a  heart  failure  epidemic:  findings  from  the  Resource  Utilization 
Among  Congestive  Heart  Failure  (REACH)  study.  J  Am  Coll  Cardiol. 
2002;39:60-69. 

3.  American  Heart  Association.  Heart  Disease  and  Stroke  Statistics  -  2004  Update. 
Dallas,  TX:  American  Heart  Association,  2003. 


250 


4. 


van  Jaarsveld  CH,  Sanderman  R,  Miedema  I,  Ranchor  AV,  Kempen  GI.  Changes 
in  health-related  quality  of  life  in  older  patients  with  acute  myocardial  infarction 
or  congestive  heart  failure:  a  prospective  study.  J  Am  Geriatr  Soc.  2001  ;49: 1052- 
1058. 

5.  Rumsfeld  JS,  Havranek  E,  Masoudi  FA,  et  al.  for  the  Cardiovascular  Outcomes 
Research  Consortium  (CORC).  Depressive  symptoms  are  the  strongest  predictors 
of  short-term  declines  in  health  status  in  patients  with  heart  failure.  J  Am  Coll 
Cardiol.  2003;42:1811-1817. 

6.  Stanek  EJ,  Oates  MB,  McGhan  WF,  Denoffio  D,  Loh  E.  Preferences  for  treatment 
outcomes  in  patients  with  heart  failure:  symptoms  versus  survival.  J  Card  Fail. 
2000;6:225-232. 

7.  Lewis  EF,  Johnson  PA,  Johnson  W,  Collins  C,  Griffin  L,  Stevenson  LW. 
Preferences  for  quality  of  life  or  survival  expressed  by  patients  with  heart  failure. 
J  Heart  Lung  Transplant.  200 1  ;20: 1 0 1 6- 1 024. 

8.  Sullivan  M,  Levy  WC,  Russo  JE,  Spertus  JA.  Depression  and  health  status  in 
patients  with  advanced  heart  failure:  a  prospective  study  in  tertiary  care.  J  Card 
Fail.  2004;10:390-396. 

9.  Soto  GE,  Jones  P,  Weintraub  WS,  Krumholz  HM,  Spertus  JA.  Prognostic  value  of 
health  status  in  patients  with  heart  failure  after  acute  myocardial  infarction. 
Circulation.  2004;110:546-551. 


251 


10.  Spertus  JA,  Tooley  J,  Jones  P,  et  al.  Expanding  the  outcomes  in  clinical  trials  of 
heart  failure:  the  quality  of  life  and  economic  components  of  EPHESUS 
(EPlerenone's  neuroHormonal  Efficacy  and  Survival  Study).  Am  Heart  J. 
2002;143:636-642. 

1 1 .  Gorkin  L,  Norvell  NK,  Rosen  RC,  et  al.  for  the  SOLVD  Investigators. 
Assessment  of  quality  of  life  as  observed  from  the  baseline  data  of  the  Studies  of 
Left  Ventricular  Dysfunction  (SOLVD)  trial  quality-of-life  substudy.  Am  J 
Cardiol.  1993;71:1069-1073. 

12.  Hawthorne  MH,  Hixon  ME.  Functional  status,  mood  disturbance  and  quality  of 
life  in  patients  with  heart  failure.  Prog  Cardiovasc  Nurs.  1994;9:22-32. 

13.  Moser  DK,  Doering  LV,  Chung  ML.  Dose  of  heart  failure  disease  management 
intervention  necessary  to  produce  a  beneficial  impact  on  outcomes.  American 
Heart  Association  Scientific  Sessions,  Research  Symposium  Preconference. 
Orlando,  FL,  2003. 

14.  Rich  MW,  Beckham  V,  Wittenberg  C,  Leven  CL,  Freedland  KE,  Carney  RM.  A 
multidisciplinary  intervention  to  prevent  the  readmission  of  elderly  patients  with 
congestive  heart  failure.  N  Engl  J  Med.  1 995;333: 1 190-1 195. 

15.  Vinson  JM,  Rich  MW,  Sperry  JC,  Shah  AS,  McNamara  T.  Early  readmission  of 
elderly  patients  with  congestive  heart  failure.  J  Am  Geriatr  Soc.  1990;38: 1290- 
1295. 

16.  Rector  TS,  Kubo  SH,  Cohn  JN.  Patients'  self-assessment  of  their  congestive  heart 
failure.  Part  2:  content,  reliability  and  validity  of  a  new  measure,  the  Minnesota 
Living  with  Heart  Failure  Questionnaire.  Heart  Failure.  1987:198-209. 


252 


1 7.  Rector  TS,  Cohn  JN  with  the  Pimobendan  Multicenter  Research  Group. 
Assessment  of  patient  outcome  with  the  Minnesota  Living  with  Heart  Failure 
questionnaire:  reliability  and  validity  during  a  randomized,  double-blind,  placebo- 
controlled  trial  of  pimobendan.  Am  Heart  J.  1992;124:1017-1025. 

18.  Korszun  A,  Young  EA,  Engleberg  NC,  Brucksch  CB,  Greden  JF,  Crofford  LA. 
Use  of  actigraphy  for  monitoring  sleep  and  activity  levels  in  patients  with 
fibromyalgia  and  depression.  J  Psychosom  Res.  2002;52:439-443. 

19.  Mason  DJ,  Redeker  N.  Measurement  of  activity.  Nurs  Res.  1993;42:87-92. 

20.  Patterson  SM,  Krantz  DS,  Montgomery  LC,  Deuster  PA,  Hedges  SM,  Nebel  LE. 
Automated  physical  activity  monitoring:  validation  and  comparison  with 
physiological  and  self-report  measures.  Psychophysiology.  1993;30:296-305. 

21 .  Shinkoda  H,  Matsumoto  K,  Hamasaki  J,  Seo  YJ,  Park  YM,  Park  KP.  Evaluation 
of  human  activities  and  sleep-wake  identification  using  wrist  actigraphy. 
Psychiatry  Clin  Neurosci.  1998;52:157-159. 

22.  Feinstein  AR,  Fisher  MB,  Pigeon  JG.  Changes  in  dyspnea-fatigue  ratings  as 
indicators  of  quality  of  life  in  the  treatment  of  congestive  heart  failure.  Am  J 
Cardiol.  1989;64:50-55. 

23.  Ware  JE,  Jr.,  Sherboume  CD.  The  MOS  36-item  short-form  health  survey  (SF- 
36).  I.  Conceptual  framework  and  item  selection.  Med  Care.  1992;30:473-483. 

24.  Derogatis  LR,  Melisaratos  N.  The  Brief  Symptom  Inventory:  an  introductory 
report.  Psychol  Med.  1983;13:595-605. 

25.  Kaplan  RM.  The  significance  of  quality  of  life  in  health  care.  Qual  Life  Res. 
2003;12  Suppl  1:3-16. 


253 


26.  Rubenstein  LV,  Calkins  DR,  Greenfield  S,  et  al.  Health  status  assessment  for 
elderly  patients:  report  of  the  Society  of  General  Internal  Medicine  Task  Force  on 
Health  Assessment.  J  Am  Geriatr  Soc.  1989;37:562-569. 

27.  Stewart  AL,  Greenfield  S,  Hays  RD,  et  al.  Functional  status  and  well-being  of 
patients  with  chronic  conditions:  results  from  the  Medical  Outcomes  Study. 
JAMA.  1989;262:907-913. 

28.  Juenger  J,  Schellberg  D,  Kraemer  S,  et  al.  Health  related  quality  of  life  in  patients 
with  congestive  heart  failure:  comparison  with  other  chronic  diseases  and  relation 
to  functional  variables.  Heart.  2002;87:235-241. 

29.  Hou  N,  Chui  MA,  Eckert  GJ,  Oldridge  NB,  Murray  MD,  Bennett  SJ.  Relationship 
of  age  and  sex  to  health-related  quality  of  life  in  patients  with  heart  failure.  Am  J 
CritCare.  2004;13:153-161. 

30.  Carels  RA.  The  association  between  disease  severity,  functional  status,  depression 
and  daily  quality  of  life  in  congestive  heart  failure  patients.  Qual  Life  Res. 
2004;13:63-72. 

3 1 .  Masoudi  FA,  Rumsfeld  JS,  Havranek  EP,  et  al.  Age,  functional  capacity,  and 
health-related  quality  of  life  in  patients  with  heart  failure.  J  Card  Fail. 
2004;10:368-373. 

32.  Lainscak  M,  Keber  I.  Patient's  view  of  heart  failure:  from  the  understanding  to  the 
quality  of  life.  Eur  J  Cardiovasc  Nurs.  2003;2:275-281. 

33.  O'Keeffe  ST,  Lye  M,  Donnellan  C,  Carmichael  DN.  Reproducibility  and 
responsiveness  of  quality  of  life  assessment  and  six  minute  walk  test  in  elderly 
heart  failure  patients.  Heart.  1998;80:377-382. 


254 


34.  Smith  KW,  Avis  NE,  Assmann  SF.  Distinguishing  between  quality  of  life  and 
health  status  in  quality  of  life  research:  a  meta-analysis.  Qual  Life  Res. 
1999;8:447-459. 

35.  Wilson  IB,  Cleary  PD.  Linking  clinical  variables  with  health-related  quality  of 
life:  a  conceptual  model  of  patient  outcomes.  JAMA.  1995;273:59-65. 

36.  Carr  AJ,  Gibson  B,  Robinson  PG.  Is  quality  of  life  determined  by  expectations  or 
experience?  BMJ.  2001;322:1240-1243. 

37.  Sullivan  MD,  Newton  K,  Hecht  J,  Russo  JE,  Spertus  JA.  Depression  and  health 
status  in  elderly  patients  with  heart  failure:  a  6-month  prospective  study  in 
primary  care.  Am  J  Geriatr  Cardiol.  2004;13:252-260. 

38.  Lader  E,  Egan  D,  Hunsberger  S,  Garg  R,  Czajkowski  S,  McSherry  F.  The  effect 
of  digoxin  on  the  quality  of  life  in  patients  with  heart  failure.  J  Card  Fail. 
2003;9:4-12. 

39.  Clancy  CM,  Eisenberg  JM.  Outcomes  research:  measuring  the  end  results  of 
healthcare.  Science.  1998;282:245-246. 

40.  Oka  RK,  DeMarco  T,  Haskell  WL.  Perceptions  of  physical  fitness  in  patients  with 
heart  failure.  Prog  Cardiovasc  Nurs.  1999;14:97-102. 

4 1 .  Guyatt  GH,  Sullivan  MJ,  Thompson  PJ,  et  al.  The  6-minute  walk:  a  new  measure 
of  exercise  capacity  in  patients  with  chronic  heart  failure.  Can  Med  Assoc  J. 
1985;132:919-923. 

42.  Lipkin  DP,  Scriven  AJ,  Crake  T,  Poole-Wilson  PA.  Six  minute  walking  test  for 
assessing  exercise  capacity  in  chronic  heart  failure.  Br  MedJ.  1986;292:653-655. 


255 


43.  Stassijns  G,  Lysens  R,  Decramer  M.  Peripheral  and  respiratory  muscles  in  chronic 
heart  failure.  Eur  Respir  J.  1996;9:2161-2167. 

44.  Vaccarino  V,  Kasl  SV,  Abramson  J,  Krumholz  HM.  Depressive  symptoms  and 
risk  of  functional  decline  and  death  in  patients  with  heart  failure.  J  Am  Coll 
Cardiol.  2001;38:199-205. 

45.  Smith  GL,  Masoudi  FA,  Vaccarino  V,  Radford  MJ,  Krumholz  HM.  Outcomes  in 
heart  failure  patients  with  preserved  ejection  fraction:  mortality,  readmission,  and 
functional  decline.  J  Am  Coll  Cardiol.  2003;41:1510-1518. 

46.  Majani  G,  Pierobon  A,  Giardini  A,  et  al.  Relationship  between  psychological 
profile  and  cardiological  variables  in  chronic  heart  failure:  the  role  of  patient 
subjectivity.  Eur  Heart  J.  1999;20:1579-1586. 

47.  Herrmann  C,  Brand-Driehorst  S,  Buss  U,  Ruger  U.  Effects  of  anxiety  and 
depression  on  5-year  mortality  in  5,057  patients  referred  for  exercise  testing.  J 
Psychosom  Res.  2000;48:455-462. 

48.  O'Brien  JL,  Moser  DK,  Riegel  B,  Frazier  SK,  Garvin  BJ,  Kim  KA.  Comparison 
of  anxiety  assessments  between  clinicians  and  patients  with  acute  myocardial 
infarction  in  cardiac  critical  care  units.  AmJCrit  Care.  2001;10:97-103. 

49.  Hunt  SA,  Baker  DW,  Chin  MH,  et  al.  ACC/AHA  guidelines  for  the  evaluation 
and  management  of  chronic  heart  failure  in  the  adult:  a  report  of  the  American 
College  of  Cardiology/ American  Heart  Association  Task  Force  on  Practice 
Guidelines  (Committee  to  Revise  the  1995  Guidelines  for  the  Evaluation  and 
Management  of  Heart  Failure).  Accessed  January  28,  2005,  from 
http://www.acc.org/clinical/guidelines/failure/hf  index.htm. 


256 


50.  Moser  DK,  Dracup  K,  Woo  MA,  Stevenson  LW.  Voluntary  control  of  vascular 
tone  by  using  skin-temperature  biofeedback-relaxation  in  patients  with  advanced 
heart  failure.  Altern  Ther  Health  Med.  1997;3:51-59. 

5 1 .  Luskin  F,  Reitz  M,  Newell  K,  Quinn  TG,  Haskell  W.  A  controlled  pilot  study  of 
stress  management  training  of  elderly  patients  with  congestive  heart  failure.  Prev 
Cardiol.  2002;5:168-172,  176. 

52.  Koenig  HG.  Depression  in  hospitalized  older  patients  with  congestive  heart 
failure.  Gen  Hosp  Psychiatry.  1998;20:29-43. 

53.  Wyrwich  KW,  Spertus  JA,  Kroenke  K,  Tierney  WM,  Babu  AN,  Wolinsky  FD. 
Clinically  important  differences  in  health  status  for  patients  with  heart  disease:  an 
expert  consensus  panel  report.  Am  Heart  J.  2004;147:615-622. 

54.  Higginson  IJ,  Carr  AJ.  Using  quality  of  life  measures  in  the  clinical  setting.  BMJ. 
2001;322:1297-1300. 

Chapter  7 

1 .  Makikallio  TH,  Huikuri  HV,  Hintze  U,  et  al.  Fractal  analysis  and  time-  and 
frequency-domain  measures  of  heart  rate  variability  as  predictors  of  mortality  in 
patients  with  heart  failure.  Am  J  Cardiol.  2001;87:178-182. 

2.  Mietus  JE,  Peng  C-K,  Henry  I,  Goldsmith  RL,  Goldberger  AL.  The  pNNx  files: 
re-examining  a  widely  used  heart  rate  variability  measure.  Heart.  2002;88:378- 
380. 

3.  Malave  HA,  Taylor  AA,  Nattama  J,  Deswal  A,  Mann  DL.  Circulating  levels  of 
tumor  necrosis  factor  correlate  with  indexes  of  depressed  heart  rate  variability:  a 
study  in  patients  with  mild-to-moderate  heart  failure.  Chest.  2003;123:716-724. 


257 


4.  Bilchick  KC,  Fetics  B,  Djoukeng  R,  et  al.  Prognostic  value  of  heart  rate 
variability  in  chronic  congestive  heart  failure  (Veterans  Affairs'  Survival  Trial  of 
Antiarrhythmic  Therapy  in  Congestive  Heart  Failure).  Am  J  Cardiol.  2002;90:24- 
28. 

5.  La  Rovere  MT,  Pinna  GD,  Maestri  R,  et  al.  Short-term  heart  rate  variability 
strongly  predicts  sudden  cardiac  death  in  chronic  heart  failure  patients. 
Circulation.  2003;107:565-570. 

6.  Tapanainen  JM,  Thomsen  PE,  Kober  L,  et  al.  Fractal  analysis  of  heart  rate 
variability  and  mortality  after  an  acute  myocardial  infarction.  Am  J  Cardiol. 
2002;90:347-352. 

7.  Bigger  JT,  Jr.,  Steinman  RC,  Rolnitzky  LM,  Fleiss  JL,  Albrecht  P,  Cohen  RJ. 
Power  law  behavior  of  RR-interval  variability  in  healthy  middle-aged  persons, 
patients  with  recent  acute  myocardial  infarction,  and  patients  with  heart 
transplants.  Circulation.  1996;93:2142-2151. 

8.  Bigger  JT,  Jr.,  Fleiss  JL,  Steinman  RC,  Rolnitzky  LM,  Schneider  WJ,  Stein  PK. 
RR  variability  in  healthy,  middle-aged  persons  compared  with  patients  with 
chronic  coronary  heart  disease  or  recent  acute  myocardial  infarction.  Circulation. 
1995;91:1936-1943. 

9.  Bigger  JT,  Jr.,  Fleiss  JL,  Rolnitzky  LM,  Steinman  RC.  The  ability  of  several 
short-term  measures  of  RR  variability  to  predict  mortality  after  myocardial 
infarction.  Circulation.  1993;88:927-934. 


258 


10. 


Katz  A,  Liberty  IF,  Porath  A,  Ovsyshcher  I,  Prystowsky  EN.  A  simple  bedside 
test  of  1 -minute  heart  rate  variability  during  deep  breathing  as  a  prognostic  index 
after  myocardial  infarction.  Am  Heart  J.  1999;138:32-38. 

1 1 .  Migliaro  ER,  Canetti  R,  Contreras  P,  Hakas  M.  Heart  rate  variability:  short-term 
studies  are  as  useful  as  holter  to  differentiate  diabetic  patients  from  healthy 
subjects.  Ann  Noninvasive  Electrocardiol.  2003;8:313-320. 

12.  Akselrod  S,  Gordon  D,  Ubel  FA,  Shannon  DC,  Barger  AC,  Cohen  RJ.  Power 
spectrum  analysis  of  heart  rate  fluctuation:  a  quantitative  probe  of  beat-to-beat 
cardiovascular  control.  Science.  1981;213:220-222. 

13.  Berne  RM,  Levy  MN.  Principles  of  Physiology.  St.  Louis:  Mosby,  2000. 

14.  Randall  DC,  Brown  DR,  McGuirt  AS,  Thompson  GW,  Armour  JA,  Ardell  JL. 
Interactions  within  the  intrinsic  cardiac  nervous  system  contribute  to  chronotropic 
regulation.  Am  J  Physiol  Regul  Integr  Comp  Physiol.  2003;285:R1066-R1075. 

15.  Armour  JA,  Ardell  JL.  Basic  and  Clinical  Neurocardiology.  New  York:  Oxford 
University  Press,  2004. 

16.  Greenwood  JP,  Batin  PD,  Nolan  J.  Assessment  of  cardiac  autonomic  function.  Br 
J  Cardiol.  1997;3:154-157. 

17.  Malliani  A.  The  pattern  of  sympathovagal  balance  explored  in  the  frequency 
domain.  News  Physiol  Sci.  1999;14:1 1 1-1 17. 

18.  Armour  JA,  Murphy  DA,  Yuan  B-X,  Macdonald  S,  Hopkins  DA.  Gross  and 
microscopic  anatomy  of  the  human  intrinsic  cardiac  nervous  system.  Anat  Rec. 
1997;247:289-298. 


259 


19.  Arora  RC,  Cardinal  R,  Smith  FM,  Ardel!  JL,  Dell'Italia  LJ,  Armour  JA.  Intrinsic 
cardiac  nervous  system  in  tachycardia  induced  heart  failure.  Am  J Physiol  Regul 
Integr  Comp  Physiol.  2003;285:R1212-R1223. 

20.  Mann  DL.  Mechanisms  and  models  in  heart  failure:  a  combinatorial  approach. 
Circulation.  1 999;  1 00:999- 1008. 

21 .  Mann  DL,  Deswal  A,  Bozkurt  B,  Torre-Amione  G.  New  therapeutics  for  chronic 
heart  failure.  Annu  Rev  Med.  2002;53:59-74. 

22.  Crick  SJ,  Sheppard  MN,  Anderson  RH.  Neural  supply  of  the  heart.  In:  Ter  Horst 
GJ,  ed.  The  Nervous  System  and  the  Heart.  Totowa,  New  Jersey:  Humana  Press, 
2000:3-54. 

23.  Richardson  DR,  Randall  DC,  Speck  DF.  Quick  Look:  Cardiopulmonary  System. 
Madison,  CN:  Fence  Creek  Publishing,  1999. 

24.  Malpas  SC.  Neural  influences  on  cardiovascular  variability:  possibilities  and 
pitfalls.  Am  J  Physiol  Heart  Circ  Physiol.  2002;282:H6-H20. 

25.  Eckberg  DL.  The  human  respiratory  gate.  J  Physiol.  2003;548:339-352. 

26.  Taylor  JA,  Myers  CW,  Halliwill  JR,  Seidel  H,  Eckberg  DL.  Sympathetic  restraint 
of  respiratory  sinus  arrhythmia:  implications  for  vagal-cardiac  tone  assessment  in 
humans.  Am  J  Physiol  Heart  Circ  Physiol.  2001;280:H2804-H2814. 

27.  Yasuma  F,  Hayano  J.  Respiratory  sinus  arrhythmia:  why  does  the  heartbeat 
synchronize  with  respiratory  rhythm?  Chest.  2004;125:683-690. 


260 


28.  Task  Force  of  the  European  Society  of  Cardiology  and  the  North  American 
Society  of  Pacing  and  Electrophysiology.  Heart  rate  variability:  standards  of 
measurement,  physiological  interpretation  and  clinical  use.  Task  Force  of  the 
European  Society  of  Cardiology  and  the  North  American  Society  of  Pacing  and 
Electrophysiology.  Circulation.  1996;93:1043-1065. 

29.  Kara  T,  Nykodym  J,  Somers  VK.  Heart  rate  variability:  back  to  the  beginning.  J 
Cardiovasc  Electrophysiol.  2003;14:800-802. 

30.  Matsumoto  T,  Miyawaki  T,  Ue  H,  Kanda  T,  Zenji  C,  Moritani  T.  Autonomic 
responsiveness  to  acute  cold  exposure  in  obese  and  non-obese  young  women.  Int 
JObes.  1999;23:793-800. 

31.  Fleisher  LA,  Frank  SM,  Sessler  DI,  Cheng  C,  Matsukawa  T,  Vannier  CA. 
Thermoregulation  and  heart  rate  variability.  Clin  Sci.  1996;90:97-103. 

32.  Bonnemeier  H,  Wiegand  UK,  Brandes  A,  et  al.  Circadian  profile  of  cardiac 
autonomic  nervous  modulation  in  healthy  subjects:  differing  effects  of  aging  and 
gender  on  heart  rate  variability.  J  Cardiovasc  Electrophysiol.  2003;14:791-799. 

33.  Esler  M,  Kaye  D,  Lambert  G,  Esler  D,  Jennings  G.  Adrenergic  nervous  system  in 
heart  failure.  Am  J  Cardiol.  1997;80:7L-14L. 

34.  Fauchier  L,  Babuty  D,  Cosnay  P,  Autret  ML,  Fauchier  JP.  Heart  rate  variability  in 
idiopathic  dilated  cardiomyopathy:  characteristics  and  prognostic  value.  J  Am 
Coll  Cardiol.  1 997;30: 1 009- 1014. 


261 


35.  Ponikowski  P,  Anker  SD,  Chua  TP,  et  al.  Depressed  heart  rate  variability  as  an 
independent  predictor  of  death  in  chronic  congestive  heart  failure  secondary  to 
ischemic  or  idiopathic  dilated  cardiomyopathy.  Am  J  Cardiol.  1997;79: 1645- 
1650. 

36.  Nolan  J,  Batin  PD,  Andrews  R,  et  al.  Prospective  study  of  heart  rate  variability 
and  mortality  in  chronic  heart  failure:  results  of  the  United  Kingdom  heart  failure 
evaluation  and  assessment  of  risk  trial  (UK-Heart).  Circulation.  1 998;98: 15 1 0- 
1516. 

37.  Brown  DR,  Randall  DC,  Knapp  CF,  Lee  KC,  Yingling  JD.  Stability  of  the  heart 

rate  power  spectrum  over  time  in  the  conscious  dog.  FASEB  J.  1989;3:1644-1650. 

/ 

38.  Woo  MA,  Stevenson  WG,  Moser  DK,  Trelease  RB,  Harper  RM.  Patterns  of  beat- 
to-beat  heart  rate  variability  in  advanced  heart  failure.  Am  Heart  J.  1992;  123:704- 
710. 

39.  Woo  MA,  Stevenson  WG,  Moser  DK,  Middlekauff  HR.  Complex  heart  rate 
variability  and  serum  norepinephrine  levels  in  patients  with  advanced  heart 
failure.  J  Am  Coll  Cardiol.  1994;23:565-569. 

40.  Pumprla  J,  Howorka  K,  Groves  D,  Chester  M,  Nolan  J.  Functional  assessment  of 
heart  rate  variability:  physiological  basis  and  practical  applications.  Int  J  Cardiol. 
2002;84:1-14. 

41.  Burgess  DE,  Zimmerman  TA,  Wise  MT,  Li  S-G,  Randall  DC,  Brown  DR.  Low- 
frequency  renal  sympathetic  nerve  activity,  arterial  BP,  stationary  "  Mf  noise,"  and 
the  baroreflex.  Am  J  Physiol.  ( Regulatory  Integrative  Comp  Physiol  46). 

1 999;277 :R894-R903 . 


262 


42.  Burgess  DE,  Randall  DC,  Speakman  RO,  Brown  DR.  Coupling  of  sympathetic 
nerve  traffic  and  BP  at  very  low  frequencies  is  mediated  by  large-amplitude 
events.  Am  J Physiol  Regul  Integr  Comp  Physiol.  2003;284:R802-R8 1 0. 

43.  Malliani  A,  Pagani  M,  Lombardi  F,  Cerutti  S.  Cardiovascular  neural  regulation 
explored  in  the  frequency  domain.  Circulation.  1991;84:482-492. 

44.  Bernard!  L,  Wdowczyk-Szulc  J,  Valenti  C,  et  al.  Effects  of  controlled  breathing, 
mental  activity  and  mental  stress  with  or  without  verbalization  on  heart  rate 
variability.  J  Am  Coll  Cardiol.  2000;35:1462-1469. 

45.  Pinna  GD,  Maestri  R,  Rovere  MT,  Mortara  A.  An  oscillation  of  the  respiratory 
control  system  accounts  for  most  of  the  heart  period  variability  of  chronic  heart 
failure  patients.  ClinSci.  1996;91:89-91. 

46.  Randall  DC,  Brown  DR,  Raisch  RM,  Yingling  JD,  Randall  WC.  SA  nodal 
parasympathectomy  delineates  autonomic  control  of  heart  rate  power  spectrum. 
Am  J  Physiol.  (. Heart  Circ  Physiol  29).  1991;260:H985-H988. 

47.  Floras  JS.  Alterations  in  the  sympathetic  and  parasympathetic  nervous  system  in 
heart  failure.  In:  Maim  DL,  ed.  Heart  Failure:  A  Companion  to  Braunwald's  Heart 
Disease.  Philadelphia:  Saunders,  2004:247-277. 

48.  Eckberg  DL.  Sympathovagal  balance:  a  critical  appraisal.  Circulation. 
1997;96:3224-3232. 

49.  Greenwood  JP,  Durham  NP,  Nolan  J.  Autonomic  assessment  of  cardiovascular 
disease.  HospMed.  1998;59:714-718. 

50.  Taylor  JA,  Carr  DL,  Myers  CW,  Eckberg  DL.  Mechanisms  underlying  very-low- 
frequency  RR-interval  oscillations  in  humans.  Circulation.  1998;98:547-555. 


263 


5 1 .  Stauss  HM.  Heart  rate  variability.  Am  J  Physiol  Regiil  Integr  Comp  Physiol. 

2003  ;285  :R927-R93 1 . 

52.  Eckberg  DL.  Physiological  basis  for  human  autonomic  rhythms.  Ann  Med. 
2000;32:341-349. 

53.  Mann  DL.  Heart  failure  as  a  progressive  disease.  In:  Mann  DL,  ed.  Heart  Failure: 
A  Companion  to  Braunwald's  Heart  Disease.  Philadelphia:  Saunders,  2004:123- 
128. 

54.  Binkley  PF,  Nunziata  E,  Haas  GJ,  Nelson  SD,  Cody  RJ.  Parasympathetic 
withdrawal  is  an  integral  component  of  autonomic  imbalance  in  congestive  heart 
failure:  demonstration  in  human  subjects  and  verification  in  a  paced  canine  model 
of  ventricular  failure.  J  Am  Coll  Cardiol.  1991;18:464-472. 

55.  Tygesen  H,  Rundqvist  B,  Waagstein  F,  Wennerblom  B.  Heart  rate  variability 
measurement  correlates  with  cardiac  norepinephrine  spillover  in  congestive  heart 
failure.  Am  J  Cardiol.  200 1  ;87: 1 308-1 311. 

56.  Yoshikawa  T,  Baba  A,  Akaishi  M,  et  al.  for  the  Keio  Interhospital  Cardiology 
Study  (KICS)  Investigators.  Neurohumoral  activations  in  congestive  heart  failure: 
correlations  with  cardiac  function,  heart  rate  variability,  and  baroreceptor 
sensitivity.  A m  Heart  J.  1999;137:666-671. 

57.  Burger  AJ,  Aronson  D.  Activity  of  the  neurohormonal  system  and  its  relationship 
to  autonomic  abnormalities  in  decompensated  heart  failure.  J  Card  Fail. 
2001;7:122-128. 


264 


58.  Aronson  D,  Mittleman  MA,  Burger  AJ.  Interleukin-6  levels  are  inversely 
correlated  with  heart  rate  variability  in  patients  with  decompensated  heart  failure. 
J  Cardiovasc  Electrophysiol.  2001;12:294-300. 

59.  La  Rovere  MT,  Bigger  JT,  Jr.,  Marcus  FI,  Mortara  A,  Schwartz  PJ.  for  the 
ATRAMI  (Autonomic  Tone  and  Reflexes  After  Myocardial  Infarction) 
Investigators.  Baroreflex  sensitivity  and  heart-rate  variability  in  prediction  of  total 
cardiac  mortality  after  myocardial  infarction.  Lancet.  1998;351:478-484. 

60.  van  de  Borne  P,  Montano  N,  Pagani  M,  Oren  R,  Somers  VK.  Absence  of  low- 
frequency  variability  of  sympathetic  nerve  activity  in  severe  heart  failure. 
Circulation.  1997;95: 1449-1454. 

6 1 .  Scalvini  S,  Volterrani  M,  Zanelli  E,  et  al.  Is  heart  rate  variability  a  reliable  method 
to  assess  autonomic  modulation  in  left  ventricular  dysfunction  and  heart  failure? 
Assessment  of  autonomic  modulation  with  heart  rate  variability.  Int  J  Cardiol. 
1998;67:9-17. 

62.  Galinier  M,  Pathak  A,  Fourcade  J,  et  al.  Depressed  low  frequency  power  of  heart 
rate  variability  as  an  independent  predictor  of  sudden  death  in  chronic  heart 
failure.  Eur  Heart  J.  2000;21:475-482. 

63.  Boveda  S,  Galinier  M,  Pathak  A,  et  al.  Prognostic  value  of  heart  rate  variability  in 
time  domain  analysis  in  congestive  heart  failure.  JInterv  Card  Electrophysiol. 
2001;5:181-187. 

64.  Aronson  D,  Mittleman  MA,  Burger  AJ.  Measures  of  heart  period  variability  as 
predictors  of  mortality  in  hospitalized  patients  with  decompensated  congestive 
heart  failure.  Am  J  Cardiol.  2004;93:59-63. 


265 


65.  Szabo  BM,  van  Veldhuisen  DJ,  van  der  Veer  N,  Brouwer  J,  De  Graeff  PA,  Crijns 
HJ.  Prognostic  value  of  heart  rate  variability  in  chronic  congestive  heart  failure 
secondary  to  idiopathic  or  ischemic  dilated  cardiomyopathy.  Am  J  Cardiol. 
1997;79:978-980. 

66.  Bonaduce  D,  Petretta  M,  Marciano  F,  et  al.  Independent  and  incremental 
prognostic  value  of  heart  rate  variability  in  patients  with  chronic  heart  failure.  Am 
Heart  J.  1999;138:273-284. 

67.  Lucreziotti  S,  Gavazzi  A,  Scelsi  L,  et  al.  Five-minute  recording  of  heart  rate 
variability  in  severe  chronic  heart  failure:  correlates  with  right  ventricular 
function  and  prognostic  implications.  Am  Heart  J.  2000;139:1088-1095. 

68.  Miyamoto  S,  Fujita  M,  Sekiguchi  H,  et  al.  Effects  of  posture  on  cardiac 
autonomic  nervous  activity  in  patients  with  congestive  heart  failure.  J  Am  Coll 
Cardiol.  2001;37:1788-1793. 

69.  Sirois  BC,  Burg  MM.  Negative  emotion  and  coronary  heart  disease:  a  review. 
Behav  Modif.  2003;27:83-102. 

70.  Watkins  LL,  Grossman  P,  Krishnan  R,  Sherwood  A.  Anxiety  and  vagal  control  of 
heart  rate.  Psychosom  Med.  1998;60:498-502. 

71 .  Lin  J-L,  Du  C-C,  Tseng  Y-Z,  et  al.  Long-term  beta-blocker  therapy  improves 
autonomic  nervous  regulation  in  advanced  congestive  heart  failure:  a  longitudinal 
heart  rate  variability  study.  Am  Heart  J.  1999;137:658-665. 


266 


72.  Lin  L-Y,  Lin  J-L,  Du  C-C,  Lai  L-P,  Tseng  Y-Z,  Huang  SK.  Reversal  of 
deteriorated  fractal  behavior  of  heart  rate  variability  by  beta-blocker  therapy  in 
patients  with  advanced  congestive  heart  failure.  J  Cardiovasc  Electrophysiol. 
2001;12:26-32. 

73.  Saul  JP,  Arai  Y,  Berger  RD,  Lilly  LS,  Colucci  WS,  Cohen  RJ.  Assessment  of 
autonomic  regulation  in  chronic  congestive  heart  failure  by  heart  rate  spectral 
analysis.  Am  J  Cardiol.  1988;61:1292-1299. 

74.  Nolan  J,  Flapan  AD,  Capewell  S,  MacDonald  TM,  Neilson  JM,  Ewing  DJ. 
Decreased  cardiac  parasympathetic  activity  in  chronic  heart  failure  and  its  relation 
to  left  ventricular  function.  Br  Heart  J.  1992;67:482-485. 

75.  Szabo  BM,  van  Veldhuisen  DJ,  Brouwer  J,  Haaksma  J,  Lie  KI.  Relation  between 
severity  of  disease  and  impairment  of  heart  rate  variability  parameters  in  patients 
with  chronic  congestive  heart  failure  secondary  to  coronary  artery  disease.  Am  J 
Cardiol.  1995;76:713-716. 

76.  Guzzetti  S,  Cogliati  C,  Turiel  M,  Crema  C,  Lombardi  F,  Malliani  A.  Sympathetic 
predominance  followed  by  functional  denervation  in  the  progression  of  chronic 
heart  failure.  Eur  Heart  J.  1995;16:1100-1107. 

77.  Fei  L,  Keeling  PJ,  Sadoul  N,  et  al.  Decreased  heart  rate  variability  in  patients  with 
congestive  heart  failure  and  chronotropic  incompetence.  Pacing  Clin 
Electrophysiol.  1996;19:477-483. 

78.  Atherton  JJ,  Blackman  DJ,  Moore  TD,  et  al.  Diastolic  ventricular  interaction  in 
chronic  heart  failure:  relation  to  heart  rate  variability  and  neurohumoral  status. 
Heart  Vessels.  1998;13:269-277. 


267 


79.  Aronson  D,  Burger  AJ.  Gender-related  differences  in  modulation  of  heart  rate  in 
patients  with  congestive  heart  failure.  J  Cardiovasc  Electrophysiol. 
2000;11:1071-1077. 

80.  Soejima  K,  Akaishi  M,  Meguro  T,  et  al.  Age-adjusted  heart  rate  variability  as  an 
index  of  the  severity  and  prognosis  of  heart  failure.  Jpn  Circ  J.  2000;64:32-38. 

81 .  Malfatto  G,  Branzi  G,  Gritti  S,  et  al.  Different  baseline  sympathovagal  balance 
and  cardiac  autonomic  responsiveness  in  ischemic  and  non-ischemic  congestive 
heart  failure.  Eur  J  Heart  Fail.  2001;3:197-202. 

82.  Musialik-Lydka  A,  Sredniawa  B,  Pasyk  S.  Heart  rate  variability  in  heart  failure. 
KardiolPol.  2003;58:10-13. 

83.  Brouwer  J,  van  Veldhuisen  DJ,  Man  in 't  Veld  AJ,  et  al.  for  the  Dutch  Ibopamine 
Multicenter  Trial  Study  Group.  Prognostic  value  of  heart  rate  variability  during 
long-term  follow-up  in  patients  with  mild  to  moderate  heart  failure.  The  Dutch 
Ibopamine  Multicenter  Trial  Study  Group.  J  Am  Coll  Cardiol.  1996;28:1 183- 
1189. 

84.  Jiang  W,  Hathaway  WR,  McNulty  S,  et  al.  Ability  of  heart  rate  variability  to 
predict  prognosis  in  patients  with  advanced  congestive  heart  failure.  Am  J 
Cardiol.  1997;80:808-811. 

85.  Wijbenga  JA,  Balk  AH,  Meij  SH,  Simoons  ML,  Malik  M.  Heart  rate  variability 
index  in  congestive  heart  failure:  relation  to  clinical  variables  and  prognosis.  Eur 
Heart  J.  1998;19:1719-1724. 

86.  Guzzetti  S,  Mezzetti  S,  Magatelli  R,  et  al.  Linear  and  non-linear  24  h  heart  rate 
variability  in  chronic  heart  failure.  Auton  Neurosci.  2000;86: 1 14-1 19. 


268 


Chapter  8 


1 .  American  Heart  Association.  Heart  Disease  and  Stroke  Statistics  -  2005  Update. 
Dallas,  TX:  American  Heart  Association,  2005. 

2.  Lainscak  M,  Keber  I.  Patient's  view  of  heart  failure:  from  the  understanding  to  the 
quality  of  life.  Eur  J  Cardiovasc  Nurs.  2003;2:275-281. 

3.  Moser  DK,  Dracup  K.  Is  anxiety  early  after  myocardial  infarction  associated  with 
subsequent  ischemic  and  arrhythmic  events?  Psychosom  Med.  1996;58:395-401. 

4.  Crowe  JM,  Runions  J,  Ebbesen  LS,  Oldridge  NB,  Streiner  DL.  Anxiety  and 
depression  after  acute  myocardial  infarction.  Heart  Lung.  1996;25:98-107. 

5.  Frazier  SK,  Moser  DK,  O'Brien  JL,  Garvin  BJ,  An  K,  Macko  M.  Management  of 
anxiety  after  acute  myocardial  infarction.  Heart  Lung.  2002;3 1:41 1-420. 

6.  O'Brien  JL,  Moser  DK,  Riegel  B,  Frazier  SK,  Garvin  BJ,  Kim  KA.  Comparison 
of  anxiety  assessments  between  clinicians  and  patients  with  acute  myocardial 
infarction  in  cardiac  critical  care  units.  AmJCrit  Care.  2001;10:97-103. 

7.  Clarke  SP,  Frasure-Smith  N,  Lesperance  F,  Bourassa  MG.  Psychosocial  factors  as 
predictors  of  functional  status  at  1  year  in  patients  with  left  ventricular 
dysfunction.  Res  Nurs  Health.  2000;23 :290-300. 

8.  Denollet  J,  Brutsaert  DL.  Personality,  disease  severity,  and  the  risk  of  long-term 
cardiac  events  in  patients  with  a  decreased  ejection  fraction  after  myocardial 
infarction.  Circulation.  1998;97:167-173. 

9.  Moser  DK,  McKinley  S,  Riegel  B,  Doering  L,  Garvin  B.  Perceived  control 
reduces  in-hospital  complications  associated  with  anxiety  in  acute  myocardial 
infarction  patients  (abstract).  Circulation.  2002;106:11-369. 


269 


10.  Frasure-Smith  N,  Lesperance  F,  Talajic  M.  The  impact  of  negative  emotions  on 
prognosis  following  myocardial  infarction:  is  it  more  than  depression?  Health 
Psychol.  1995;14:388-398. 

1 1 .  Friedmann  E,  Thomas  SA.  Pet  ownership,  social  support,  and  one-year  survival 
after  acute  myocardial  infarction  in  the  Cardiac  Arrhythmia  Suppression  Trial 
(CAST).  Am  J  Cardiol.  1995;76:1213-1217. 

12.  Thomas  SA,  Friedmann  E,  Wimbush  F,  Schron  E.  Psychological  factors  and 
survival  in  the  cardiac  arrhythmia  suppression  trial  (CAST):  a  reexamination.  Am 
JCritCare.  1997;6:116-126. 

13.  Strik  JJ,  Denollet  J,  Lousberg  R,  Honig  A.  Comparing  symptoms  of  depression 
and  anxiety  as  predictors  of  cardiac  events  and  increased  health  care  consumption 
after  myocardial  infarction.  J  Am  Coll  Cardiol.  2003;42:1801-1807. 

1 4.  Clarke  DM.  Psychological  factors  in  illness  and  recovery.  N  Z  Med  J. 
1998;111:410-412. 

15.  Frasure-Smith  N,  Lesperance  F,  Gravel  G,  Masson  A,  Juneau  M,  Bourassa  MG. 
Long-term  survival  differences  among  low-anxious,  high-anxious  and  repressive 
copers  enrolled  in  the  Montreal  heart  attack  readjustment  trial.  Psychosom  Med. 
2002;64:571-579. 

16.  Spielberger  CD,  Gorsuch  RL,  Lushene  R,  Vagg  PR,  Jacobs  GA.  Manual  for  the 
State-Trait  Anxiety  Inventory.  Palo  Alto,  CA:  Consulting  Psychologists,  1983. 

1 7.  Derogatis  LR,  Melisaratos  N.  The  Brief  Symptom  Inventory:  an  introductory 
report.  Psychol  Med.  1983;13:595-605. 


270 


18.  Zigmond  AS,  Snaith  RP.  The  hospital  anxiety  and  depression  scale.  Acta 
Psychiatr  Scand.  1983;67:361-370. 

19.  Frazier  SK,  Moser  DK,  Riegel  B,  et  al.  Critical  care  nurses'  assessment  of 
patients'  anxiety:  reliance  on  physiological  and  behavioral  parameters.  AmJCrit 
Care.  2002;11:57-64. 

20.  McKinley  S,  Coote  K,  Stein-Parbury  J.  Development  and  testing  of  a  Faces  Scale 
for  the  assessment  of  anxiety  in  critically  ill  patients.  JAdv  Nurs.  2003;41:73-79. 

21 .  Herrmann  C,  Brand-Driehorst  S,  Kaminsky  B,  Leibing  E,  Staats  H,  Ruger  U. 
Diagnostic  groups  and  depressed  mood  as  predictors  of  22-month  mortality  in 
medical  inpatients.  Psychosom  Med.  1998;60:570-577. 

22.  Jiang  W,  Kuchibhatla  M,  Cuffe  MS,  et  al.  Prognostic  value  of  anxiety  and 
depression  in  patients  with  chronic  heart  failure.  Circulation.  2004;1 10:3452- 
3456. 

23.  Mayou  RA,  Gill  D,  Thompson  DR,  et  al.  Depression  and  anxiety  as  predictors  of 
outcome  after  myocardial  infarction.  Psychosom  Med.  2000;62:212-219. 

24.  Lane  D,  Carroll  D,  Ring  C,  Beevers  DG,  Lip  GY.  Mortality  and  quality  of  life  12 
months  after  myocardial  infarction:  effects  of  depression  and  anxiety.  Psychosom 
Med.  2001;63:221-230. 

25.  Welin  C,  Lappas  G,  Wilhelmsen  L.  Independent  importance  of  psychosocial 
factors  for  prognosis  after  myocardial  infarction.  J  Intern  Med.  2000;247:629- 
639. 


271 


26. 


Kent  DM,  Lau  J,  Selker  HP.  Balancing  the  benefits  of  primary  angioplasty  against 
the  benefits  of  thrombolytic  therapy  for  acute  myocardial  infarction:  the 
importance  of  timing.  Eff  Clin  Pract.  2001;4:214-220. 

27.  Braunwald  E,  Antman  EM,  Beasley  JW,  et  al.  ACC/AHA  2002  guideline  update 
for  the  management  of  patients  with  unstable  angina  and  non-ST-segment 
elevation  myocardial  infarction:  a  report  of  the  American  College  of 
Cardiology/ American  Heart  Association  Task  Force  on  Practice  Guidelines 
(Committee  on  the  Management  of  Patients  With  Unstable  Angina).  Accessed 
April  10,  2005,  from  http://www.acc.org/clinical/guidelines/unstable/unstable.pdf. 

28.  Hunt  SA,  Baker  DW,  Chin  MH,  et  al.  ACC/AHA  guidelines  for  the  evaluation 
and  management  of  chronic  heart  failure  in  the  adult:  a  report  of  the  American 
College  of  Cardiology/ American  Heart  Association  Task  Force  on  Practice 
Guidelines  (Committee  to  Revise  the  1995  Guidelines  for  the  Evaluation  and 
Management  of  Heart  Failure).  Accessed  January  28,  2005,  from 
http://www.acc.org/clinical/guidelines/failure/hf  index.htm. 

29.  Antman  EM,  Anbe  DT,  Armstrong  PW,  et  al.  ACC/ AHA  guidelines  for  the 
management  of  patients  with  ST-elevation  myocardial  infarction:  a  report  of  the 
American  College  of  Cardiology/ American  Heart  Association  Task  Force  on 
Practice  Guidelines  (Committee  to  Revise  the  1999  Guidelines  for  the 
Management  of  Patients  With  Acute  Myocardial  Infarction).  Accessed  April  10, 
2005,  from  www.acc.org/clinical/guidelines/stemi/index.pdf. 


272 


30.  Mosca  L,  Linfante  AH,  Benjamin  EJ,  et  a!.  National  study  of  physician  awareness 
and  adherence  to  cardiovascular  disease  prevention  guidelines.  Circulation. 
2005;111:499-510. 

3 1 .  Ansari  M,  Shlipak  MG,  Heidenreich  PA,  et  al.  Improving  guideline  adherence:  a 
randomized  trial  evaluating  strategies  to  increase  beta-blocker  use  in  heart  failure. 
Circulation.  2003 ;  107:2799-2804. 

32.  Stafford  RS,  Radley  DC.  The  underutilization  of  cardiac  medications  of  proven 
benefit,  1990  to  2002.  J  Am  Coll  Cardiol.  2003;41:56-61. 

33.  Cabana  MD,  Rand  CS,  Powe  NR,  et  al.  Why  don't  physicians  follow  clinical 
practice  guidelines?  A  framework  for  improvement.  JAMA.  1999;282:1458-1465. 

34.  Rich  MW,  Beckham  V,  Wittenberg  C,  Leven  CL,  Freedland  KE,  Carney  RM.  A 
multidisciplinary  intervention  to  prevent  the  readmission  of  elderly  patients  with 
congestive  heart  failure.  N  Engl  J  Med.  1 995;333 : 1 1 90- 1195. 

35.  Stromberg  A,  Martensson  J,  Fridlund  B,  Levin  L-A,  Karlsson  J-E,  Dahlstrom  U. 
Nurse-led  heart  failure  clinics  improve  survival  and  self-care  behaviour  in  patients 
with  heart  failure:  results  from  a  prospective,  randomised  trial.  EurJ Heart  Fail. 
2003;24:1014-1023. 

36.  Thompson  DR,  Roebuck  A,  Stewart  S.  Effects  of  a  nurse-led,  clinic  and  home- 
based  intervention  on  recurrent  hospital  use  in  chronic  heart  failure.  EurJ  Heart 
Fail.  2005;7:377-384. 


273 


37.  Phillips  CO,  Singa  RM,  Rubin  HR,  Jaarsma  T.  Complexity  of  program  and 
clinical  outcomes  of  heart  failure  disease  management  incorporating  specialist 
nurse-led  heart  failure  clinics.  A  meta-regression  analysis.  Eur  J  Heart  Fail. 
2005;7:333-341. 

38.  Januzzi  JL,  Jr.,  Stem  TA,  Pasternak  RC,  DeSanctis  RW.  The  influence  of  anxiety 
and  depression  on  outcomes  of  patients  with  coronary  artery  disease.  Arch  Intern 
Med.  2000;160:1913-1921. 

39.  Madden  K,  Savard  GK.  Effects  of  mental  state  on  heart  rate  and  blood  pressure 
variability  in  men  and  women.  Clin  Physiol.  1995;15:557-569. 

40.  Yeung  AC,  Vekshtein  VI,  Krantz  DS,  et  al.  The  effect  of  atherosclerosis  on  the 
vasomotor  response  of  coronary  arteries  to  mental  stress.  N  Engl  J  Med. 
1991;325:1551-1556. 

4 1 .  Watkins  LL,  Blumenthal  JA,  Carney  RM.  Association  of  anxiety  with  reduced 
baroreflex  cardiac  control  in  patients  after  acute  myocardial  infarction.  Am  Heart 
J.  2002;143:460-466. 

42.  Middlekauff  HR,  Nguyen  AH,  Negrao  CE,  et  al.  Impact  of  acute  mental  stress  on 
sympathetic  nerve  activity  and  regional  blood  flow  in  advanced  heart  failure: 
implications  for  'triggering'  adverse  cardiac  events.  Circulation.  1997;96:1835- 
1842. 

43.  Tavazzi  L,  Zotti  AM,  Mazzuero  G.  Acute  pulmonary  edema  provoked  by 
psychologic  stress:  report  of  two  cases.  Cardiology.  1987;74:229-235. 


274 


44.  Goldberg  AD,  Becker  LC,  Bonsall  R,  et  al.  for  the  PIMI  Investigators.  Ischemic, 
hemodynamic,  and  neuro hormonal  responses  to  mental  and  exercise  stress: 
experience  from  the  Psychophysiological  Investigations  of  Myocardial  Ischemia 
Study  (PIMI).  Circulation.  1996;94:2402-2409. 

45.  Kostis  JB,  Rosen  RC,  Cosgrove  NM,  Shindler  DM,  Wilson  AC. 
Nonpharmacologic  therapy  improves  functional  and  emotional  status  in 
congestive  heart  failure.  Chest.  1994;106:996-1001. 

46.  White  JM.  Effects  of  relaxing  music  on  cardiac  autonomic  balance  and  anxiety 
after  acute  myocardial  infarction.  AmJCrit  Care.  1999;8:220-230. 

47.  Cossette  S,  Frasure-Smith  N,  Lesperance  F.  Clinical  implications  of  a  reduction  in 
psychological  distress  on  cardiac  prognosis  in  patients  participating  in  a 
psychosocial  intervention  program.  Psychosom  Med.  2001;63:257-266. 

48.  Thompson  DR.  A  randomized  controlled  trial  of  in-hospital  nursing  support  for 
first  time  myocardial  infarction  patients  and  their  partners:  effects  on  anxiety  and 
depression.  J  AdvNurs.  1989;14:291-297. 

49.  Thompson  DR,  Meddis  R.  A  prospective  evaluation  of  in-hospital  counselling  for 
first  time  myocardial  infarction  men.  J  Psychosom  Res.  1990;34:237-248. 

50.  Lacey  EA,  Musgrave  RJ,  Freeman  JV,  Tod  AM,  Scott  P.  Psychological  morbidity 
after  myocardial  infarction  in  an  area  of  deprivation  in  the  UK:  evaluation  of  a 
self-help  package.  Eur  J  Cardiovasc  Nurs.  2004;3:219-224. 

5 1 .  Moser  DK,  Kim  KA,  Baisden-O'Brien  J.  Impact  of  a  nonpharmacologic  cognitive 
intervention  on  clinical  and  psychosocial  outcomes  in  patients  with  advanced 
heart  failure  (abstract).  Circulation.  1999;100:1-99. 


275 


52.  Tsai  SL.  Audio-visual  relaxation  training  for  anxiety,  sleep,  and  relaxation  among 
Chinese  adults  with  cardiac  disease.  Res  Nurs  Health.  2004;27:458-468. 

53.  Tacon  AM,  McComb  J,  Caldera  Y,  Randolph  P.  Mindfulness  meditation,  anxiety 
reduction,  and  heart  disease:  a  pilot  study.  Fam  Community  Health.  2003;26:25- 
33. 

54.  Lavie  CJ,  Milani  RV.  Prevalence  of  anxiety  in  coronary  patients  with 
improvement  following  cardiac  rehabilitation  and  exercise  training.  Am  J  Cardiol. 
2004;93:336-339. 

55.  Dixon  RA,  Edwards  IR,  Pilcher  J.  Diazepam  in  immediate  post-myocardial 
infarct  period:  a  double  blind  trial.  Br  Heart  J.  1980;43:535-540. 


276 


VITA 


Date  of  Birth 
Place  of  Birth 
Education 

1996 

1988 


August  24,  1966 
Grand  Rapids,  Michigan 


Master  of  Science 

University  of  Maryland  at  Baltimore,  Baltimore,  MD 

Bachelor  of  Science  in  Nursing 
Grand  View  College,  Des  Moines,  IA 


Professional  Experience 

08/02  -  present  Full-Time  PhD  Student 

University  of  Kentucky,  Lexington,  KY 


08/01  -  07/02  Nurse  Manager,  Cardiology  Services 

Keesler  Air  Force  Base,  MS 

1 0/99  -  08/0 1  Critical  Care  Clinical  Nurse  Specialist 

Keesler  Air  Force  Base,  MS 


02/97  -  10/99  Assistant  Nurse  Manager,  Coronary  Care  Unit 

Lackland  Air  Force  Base,  TX 


06/96  -  02/97 

08/94  -  05/96 

1 1/92  -  08/94 

06/90-11/92 


Staff  Nurse,  Coronary  Care  Unit 
Lackland  Air  Force  Base,  TX 

Full-Time  Graduate  Student 
University  of  Maryland  at  Baltimore 

Infection  Control  Officer 
Offutt  Air  Force  Base,  NE 

Staff  Nurse,  Special  Care  Unit 
Offutt  Air  Force  Base,  NE 


277 


08/89  -  06/90  Staff  Nurse,  Medical-Pediatric  Unit 

Offutt  Air  Force  Base,  NE 

03/89  -  08/89  Nurse  Intern 

Offutt  Air  Force  Base,  NE 

05/88  -  02/89  Staff  Nurse,  Telemetry  Unit 

Mercy  Hospital,  Des  Moines,  IA 

Publications 

Journal  Articles 

In  review  De  Jong  MJ,  Moser  DK,  Chung  ML.  Predictors  of  health  status  for  heart 
failure  patients.  Prog  Cardiovasc  Nurs. 

In  review  De  Jong  MJ,  Bums  SM,  Campbell  ML,  Chulay  M,  Grap  MJ,  Pierce  LN, 
Simpson  T.  Development  of  the  AACN  Sedation  Assessment  Scale  for 
critically  ill  patients.  AmJCrit  Care. 

In  press  Bentley  B,  De  Jong  MJ,  Moser  DK,  Peden  AR.  Factors  related  to 
nonadherence  of  a  low  sodium  diet  in  heart  failure  patients.  Eur  J 
Cardiovasc  Nurs. 

In  press  De  Jong  MJ,  Moser  DK,  Hall  LA.  The  manuscript  option  dissertation: 
multiple  perspectives.  Nurse  Author  Ed. 

In  press  Konstam  V,  Moser  DK,  De  Jong  MJ.  Depression,  anxiety  and  heart  failure: 
a  review.  J  Card  Fail. 

In  press  De  Jong  MJ,  Hall  LA.  Measurement  of  anxiety  for  patients  with  cardiac 
disease:  a  critical  review  and  analysis.  J  Cardiovasc  Nurs. 

2005  De  Jong  MJ,  An  K,  McKinley  S,  Garvin  BJ,  Hall  LA,  Moser  DK.  Using  a 

0-10  scale  for  assessment  of  anxiety  in  patients  with  acute  myocardial 
infarction.  Dimens  Crit  Care  Nurs.  2005;24:139-146. 


278 


2005  De  Jong  MJ,  Randall  DC.  Heart  rate  variability  analysis  in  the  assessment 

of  autonomic  function  in  heart  failure.  J  Cardiovasc  Nurs.  2005;20:186- 
195. 

2004  De  Jong  MJ,  Moser  DK,  An  K,  Chung  ML.  Anxiety  is  not  manifested  by 

elevated  heart  rate  and  blood  pressure  in  acutely  ill  cardiac  patients.  Eur  J 
Cardiovasc  Nurs.  2004;3:247-253. 

2004  De  Jong  MJ,  Chung  ML,  Roser  LP,  et  al.  A  five-country  comparison  of 

anxiety  early  after  acute  myocardial  infarction.  Eur  J  Cardiovasc  Nurs. 
2004;3:129-134. 

2004  De  Jong  MJ.  Spotting  reference  errors.  Nurse  Author  Ed.  2004;  14(2):7-9. 

2004  An  K,  De  Jong  MJ,  Riegel  BJ,  et  al.  A  cross-sectional  examination  of 

changes  in  anxiety  early  after  acute  myocardial  infarction.  Heart  Lung. 
2004;33:75-82. 

2004  Abbott/ American  Association  of  Critical-Care  Nurses/Saint  Thomas  Health 

System  Sedation  Expert  Panel  Members  (Bader  MK,  Bums  SM,  Campbell 
M,  Chulay  M,  De  Jong  M,  et  al.).  Consensus  conference  on  sedation 
assessment:  a  collaborative  venture  by  Abbott  Laboratories,  American 
Association  of  Critical-Care  Nurses,  and  Saint  Thomas  Health  System.  Crit 
Care  Nurse.  2004;24(2):33-41 . 

2003  De  Jong  MJ.  Cellular  telephone  use  while  driving:  growing  awareness  of 

the  danger.  J Emerg Nurs.  2003;29:578-581. 

2003  De  Jong  MJ,  Fausett  MB.  Anaphylactoid  syndrome  of  pregnancy:  a 

devastating  complication  requiring  intensive  care.  Crit  Care  Nurse. 
2003;23(6):42-48. 

2003  Mulroy  JF,  De  Jong  MJ.  Syndromes  of  hypercoagulability.  Am  J  Nurs. 

2003;103(5):64KK-SS. 

2002  Dreater  P,  De  Jong  MJ.  Is  military  nursing  for  you?  Critical  Care  Choices 

2002  (Supplement  to  Nursing  2002  and  Nurs  Manag )  2002:37S-38S. 


279 


2002  De  Jong  MJ.  Strategies  for  a  successful  return  to  school.  Crit  Care  Nurse. 

2002 ;Suppl:  6-9. 

2001  De  Jong  MJ,  Sabadie-Garretson  W.  Tenecteplase:  a  promising  new 

fibrinolytic  agent.  Dimens  Crit  Care  Nurs.  2001;20:19-23. 

2000  De  Jong  MJ,  Morton  PG.  Predictors  of  atrial  dysrhythmias  for  patients 

undergoing  coronary  artery  bypass  grafting.  Am  J  Crit  Care.  2000;9:388- 
396. 

2000  De  Jong  MJ,  Beatty  DS.  Family  perceptions  of  support  interventions  in  the 

intensive  care  unit.  Dimens  Crit  Care  Nurs.  2000;19:40-47. 

1999  De  Jong  MJ,  Wright  SL.  New  adjunctive  therapy  for  ischemic  syndromes. 

Crit  Care  Nurs  Clin  North  Am.  1999;1 1 :355-371. 

1999  Ross  GK,  De  Jong  MJ.  Emergency!  Pericardial  tamponade.  Am  J  Nurs. 
1999;99(2):35. 

1998  De  Jong  MJ.  Emergency!  Hyponatremia.  Am  JNurs.  1998;98(12):36. 

1998  De  Jong  MJ,  Morton  PG.  Patients  at  risk  for  atrial  dysrhythmias  after 

coronary  artery  bypass  grafting.  Dimens  Crit  Care  Nurs.  1 998 ;98:1 14-126. 

1998  De  Jong  MJ.  Infective  endocarditis.  Am  JNurs.  1998;98(5):34-35. 

1997  De  Jong  MJ.  Cardiogenic  shock.  Am  JNurs.  1997;97(6):40-41. 

1997  De  Jong  MJ,  Morton  PG.  Control  of  vascular  complications  after  cardiac 

catheterization:  a  research-based  protocol.  Dimens  Crit  Care  Nurs. 
1997;16:170-180. 

Book 

2000  De  Jong  MJ,  Karch  AM.  Lippincott's  Critical  Care  Drug  Guide. 
Philadelphia:  Lippincott,  2000. 


280 


Book  Chapters 

In  press  Moser  DK,  De  Jong  MJ.  Anxiety  and  heart  disease.  In  Molinari  E.  (ed.) 
Italian  Handbook  of  Clinical  Psychology  and  Heart  Disease. 

2005  De  Jong  M,  Coombs  V,  Rempher  K,  Obias-Mann  D,  Gordon  C.  Patient 

management:  cardiovascular  system.  In:  Morton  PG,  Fontaine  D,  Hudak 
CM,  Gallo  BM,  eds.  Critical  Care  Nursing:  A  Holistic  Approach.  8th  ed. 
Philadelphia:  Lippincott  Williams  &  Wilkins,  2005:292-377. 

1999  De  Jong  MJ.  Musculoskeletal  disorders.  In:  Rosdahl  CB,  ed.  Textbook  of 

Basic  Nursing.  7th  ed.  Philadelphia:  Lippincott,  1999:1012-1044. 

1999  De  Jong  MJ.  Skin  disorders.  In:  Rosdahl  CB,  ed.  Textbook  of  Basic 

Nursing.  7th  ed.  Philadelphia:  Lippincott,  1999:984-1003. 

1998  De  Jong  MJ.  Heart  and  neck  vessel  assessment.  In:  Weber  J,  Kelly  J,  eds. 

Instructor's  Resource  Kit  to  Accompany  Lippincott's  Learning  System: 
Health  Assessment  in  Nursing.  Philadelphia:  Lippincott,  1998:1 15-123. 

Abstracts 

2005  De  Jong  MJ,  An  K,  McKinley  S,  Garvin  B,  Hall  L,  Moser  D.  Using  a  0-1 0 

scale  for  assessment  of  anxiety  in  patients  with  acute  myocardial  infarction. 
AmJCrit  Care.  2005;14:259-260. 

2005  De  Jong  MJ,  Moser  DK,  Chung  ML.  Anxiety,  depression,  and  functional 

status  are  the  best  predictors  of  health  status  for  patients  with  heart  failure. 
Eur  J  Cardiovasc  Nurs.  2005;4:54. 

2005  De  Jong  MJ,  Moser  DK.  The  trajectory  of  health-related  quality  of  life  in 

patients  in  with  failure.  Eur  J  Cardiovasc  Nurs.  2005;4:70-71 . 

2004  De  Jong  MJ,  An  K,  Cherrington  CC,  Moser  DK.  Appraising  symptom 

seriousness  in  acute  myocardial  infarction:  emotional-cognitive  variables 
are  most  important.  Circulation.  2004;110:111-664. 


281 


2004  De  Jong  MJ,  Moser  DK,  Chung  ML.  Anxiety,  depression,  and  functional 

status  are  the  best  predictors  of  health  status  for  patients  with  heart  failure.  J 
Card  Fail.  2004;10:S21. 

2004  Bentley  B,  De  Jong  M,  Moser  D.  The  hidden  reason  for  patients’ 

nonadherence  to  low  sodium  diet  recommendations.  J  Card  Fail. 
2004;10:S21. 

2004  De  Jong  MJ,  Moser  D,  An  K,  Chung  M.  Anxiety  is  not  manifested  by 

elevated  heart  rate  and  blood  pressure  in  acutely  ill  cardiac  patients.  Am  J 
Crit  Care.  2004;  13:253. 

1 997  De  Jong  M,  Morton  P.  Predictors  of  atrial  arrhythmias  for  patients 

undergoing  coronary  artery  bypass  grafting.  Am  J  Crit  Care.  1997;6:243. 


Poster  Presentations 

2005  De  Jong  M,  An  K,  McKinley  S,  Garvin  B,  Hall  L,  Moser,  D.  Using  A  0-10 

Scale  For  Assessment  Of  Anxiety  In  Patients  With  Acute  Myocardial 
Infarction.  Presented  at  the  American  Association  of  Critical  Care  Nurses’ 
National  Teaching  Institute  and  Critical  Care  Exposition,  New  Orleans,  LA. 

2005  De  Jong  MJ,  Moser  DK.  The  trajectory  of  health-related  quality  of  life  in 

patients  with  heart  failure.  Presented  at  the  5  Annual  Spring  Meeting  of 
the  Working  Group  on  Cardiovascular  Nursing  of  the  European  Society  of 
Cardiology  and  the  Institute  of  Nursing  Science,  Basel,  Switzerland. 

2005  De  Jong  MJ,  Moser  DK,  Chung  ML'  Anxiety,  depression,  and  functional 

status  are  the  best  predictors  of  health  status  for  patients  with  heart  failure. 
Presented  at  the  5  th  Annual  Spring  Meeting  of  the  Working  Group  on 
Cardiovascular  Nursing  of  the  European  Society  of  Cardiology  and  the 
Institute  of  Nursing  Science,  Basel,  Switzerland. 


282 


2005  De  Jong  MJ,  An  K,  Cherrington  C,  Moser  D.  Appraising  symptom 

seriousness  in  acute  myocardial  infarction:  emotional-cognitive  variables 
are  most  influential.  Presented  at  the  Graduate  Student  Poster  Session  at  the 
19th  Annual  Southern  Nursing  Research  Society  Conference,  Atlanta,  GA. 

2004  De  Jong  MJ,  Moser  DK,  Chung  ML.  Anxiety,  depression,  and  functional 

status  are  the  best  predictors  of  health  status  for  patients  with  heart  failure. 
Presented  at  the  Gill  Heart  Institute  Cardiovascular  Research  Day, 
Lexington,  KY. 

2004  De  Jong  MJ,  Moser  DK,  An  K,  Chung  ML.  Anxiety  is  not  manifested  by 

elevated  heart  rate  and  blood  pressure  in  acutely  ill  cardiac  patients. 
Presented  at  the  Graduate  Student  Poster  Session  at  the  1 8th  annual 
Southern  Nursing  Research  Society  Conference,  Louisville,  KY. 

2004  Bentley  B,  De  Jong  MJ,  Moser  DK.  Factors  related  to  nonadherence  of  a 

low  sodium  diet  in  heart  failure  patients.  Presented  at  the  Graduate  Student 
Poster  Session  at  the  18th  annual  Southern  Nursing  Research  Society 
Conference,  Louisville,  KY. 

2002  De  Jong  MJ,  Miller  NL,  Novak  CS,  Pierce  IN,  Veazey  SG.  Competency 

training  in  the  intensive  care  unit.  Presented  at  the  Fourteenth  Annual  Karen 
A.  Rieder  Nursing  Research  Poster  Session  at  the  108th  annual  meeting  of 
the  Association  of  Military  Surgeons  of  the  United  States,  Louisville,  KY. 

2002  Gorsuch  P,  De  Jong  MJ,  Damiani  DJ.  Addressing  the  new  JCAHO  pain 

guidelines:  a  multidisciplinary  approach.  Presented  at  the  Fourteenth 
Annual  Karen  A.  Rieder  Nursing  Research  Poster  Session  at  the  108th 
annual  meeting  of  the  Association  of  Military  Surgeons  of  the  United 
States,  Louisville,  KY. 


283 


2002 

2002 

2002 

2002 

1999 

1999 

1998 

1998 


Scott  S,  Kelly  C,  Coles  C,  Gorsuch  P,  De  Jong  MJ,  Schaffer  J. 
Standardized  IV  medication  administration  across  medical/surgical  units  in 
a  military  medical  center.  Presented  at  the  Fourteenth  Annual  Karen  A. 
Rieder  Nursing  Research  Poster  Session  at  the  108th  annual  meeting  of  the 
Association  of  Military  Surgeons  of  the  United  States,  Louisville,  KY. 

De  Jong  MJ,  Scott  S,  Kelly  C,  Coles  C,  Gorsuch  P,  Schaffer  J. 
Standardized  IV  medication  administration  across  medical/surgical  units  in 
a  military  medical  center.  Presented  at  the  American  Association  of  Critical 
Care  Nurses’  National  Teaching  Institute  and  Critical  Care  Exposition. 

De  Jong  MJ,  Miller  N,  Novak  C,  Pierce  I,  Veazey  S.  Competency  training 
in  the  intensive  care  unit.  Presented  at  the  American  Association  of  Critical 
Care  Nurses’  National  Teaching  Institute  and  Critical  Care  Exposition. 

De  Jong  MJ,  Miller  N,  Novak  C,  Pierce  I,  Veazey  S.  Competency  training 
in  the  intensive  care  unit.  Presented  at  the  American  Association  of  Critical 
Care  Nurses’  National  Teaching  Institute  and  Critical  Care  Exposition. 

De  Jong  MJ,  DeDecker  L.  Implementation  of  a  latex  allergy  program. 
Presented  at  the  Air  Force  Executive  Leadership  Symposium. 

De  Jong  MJ,  DeDecker  L.  Implementation  of  a  latex  allergy  program. 
Presented  at  the  American  Association  of  Critical  Care  Nurses’  National 
Teaching  Institute  and  Critical  Care  Exposition. 

De  Jong  MJ.  Predictors  of  atrial  dysrhythmias  for  patients  undergoing 
coronary  artery  bypass  grafting.  Presented  at  the  Dimensions  in  Critical 
Care  1998  symposium  sponsored  by  the  San  Antonio  Chapter  of  the 
American  Association  of  Critical-Care  Nurses,  San  Antonio,  TX. 

De  Jong  MJ.  Control  of  local  vascular  complications  after  cardiac 
catheterization.  Presented  at  the  Dimensions  in  Critical  Care  1998 
symposium  sponsored  by  the  San  Antonio  Chapter  of  the  American 
Association  of  Critical-Care  Nurses,  San  Antonio,  TX. 


284 


1 997  De  Jong  MJ.  Predictors  of  atrial  dysrhythmias  for  patients  undergoing 

coronary  artery  bypass  grafting.  Presented  at  the  Air  Force  Nursing 
Executive  Leadership  Symposium,  San  Antonio,  TX. 

1997  De  Jong  MJ.  Control  of  local  vascular  complications  after  cardiac 

catheterization.  Presented  at  the  Air  Force  Nursing  Executive  Leadership 
Symposium,  San  Antonio,  TX. 

1996  De  Jong  MJ.  Predictors  of  atrial  dysrhythmias  for  patients  undergoing 

coronary  artery  bypass  grafting.  Presented  at  the  Ninth  Annual  Karen  A. 
Rieder  Nursing  Research  Poster  Session  at  the  103rd  annual  meeting  of  the 
Association  of  Military  Surgeons  of  the  United  States,  San  Antonio,  TX. 

1995  De  Jong  MJ.  Control  of  local  vascular  complications  after  cardiac 

catheterization.  Presented  at  a  dinner  meeting  of  the  Chesapeake  Bay 
Chapter  of  the  American  Association  of  Critical-Care  Nurses,  Baltimore, 
MD. 


Oral  Research  Presentations 

2005  Anxiety,  Depression,  and  Functional  Status  are  the  Best  Predictors  of 

Health  Status  for  Patients  with  Heart  Failure.  Presented  at  the  19th  Annual 
Southern  Nursing  Research  Society  Conference,  Atlanta,  GA. 

2004  Appraising  Symptom  Seriousness  in  Acute  Myocardial  Infarction: 

Emotional-Cognitive  Variables  are  Most  Influential.  Presented  at  Scientific 
Sessions  2004,  New  Orleans,  LA. 

2004  Anxiety,  Depression,  and  Functional  Status  are  the  Best  Predictors  of 

Health  Status  for  Patients  with  Heart  Failure.  Presented  at  the  8th  Annual 
Scientific  Meeting  of  the  Heart  Failure  Society  of  America,  Toronto, 
Canada. 


285 


2004  Anxiety  is  Not  Manifested  by  Elevated  Heart  Rate  and  Blood  Pressure  in 
Acutely  Ill  Cardiac  Patients.  Presented  at  the  American  Association  of 
Critical  Care  Nurses’  National  Teaching  Institute  and  Critical  Care 
Exposition,  Orlando,  FL. 

1997  Predictors  of  Atrial  Arrhythmias  for  Patients  Undergoing  Coronary  Artery 

Bypass  Grafting.  Presented  at  the  American  Association  of  Critical  Care 
Nurses’  National  Teaching  Institute  and  Critical  Care  Exposition,  Orlando, 
FL. 

1996  Predictors  of  Atrial  Arrhythmias  for  Patients  Undergoing  Coronary  Artery 

Bypass  Grafting.  Presented  at  the  University  of  Maryland  Graduate 
Research  Day,  Baltimore,  MD. 

Selected  Educational  Presentations 

2005  Anxiety  in  Patients  with  Cardiac  Disease.  Invited  Lecture.  Presented  at  the 
6th  Scientific  Forum  on  Quality  of  Care  and  Outcomes  Research  in 
Cardiovascular  Disease  and  Stoke  sponsored  by  the  American  Heart 
Association,  Washington,  DC. 

2005  Chapter  Elections:  Keys  to  a  Successful  Leadership.  Presented  at  the 

National  Teaching  Institute  sponsored  by  the  American  Association  of 
Critical-Care  Nurses,  New  Orleans,  LA. 

2005  Critical  Pathways  in  ACS:  The  Nurse's  Role  in  Early  ID,  Risk  Stratification 

&  Treatment.  Invited  Lecture.  Presented  with  Anne  Marie  Palatnik  at  the 
National  Teaching  Institute  sponsored  by  the  American  Association  of 
Critical-Care  Nurses,  New  Orleans,  LA. 

2005  Comprehensive  Management  of  the  Heart  Failure  Patient.  Invited  lecture. 

Presented  with  Brooke  Bentley  in  Jacksonville,  FL. 


286 


2005 

2004 

2003 

2002 

2001 

2001 

2000 

2000 


Assessment  of  Health  Status  for  Patients  with  Heart  Failure.  Invited 
lecture.  Presented  at  the  3rd  Annual  Cardiovascular  Update  Conference 
sponsored  by  the  University  of  Kentucky  College  of  Nursing,  Lexington, 
KY. 

Cardiovascular  Nursing  Assessment.  Invited  lecture.  Midway  College, 
College  of  Nursing. 

Sedation  Assessment:  Time  for  a  Change?  Invited  lecture.  Presented  with 
Marianne  Chulay  and  Lorie  Wild  at  the  National  Teaching  Institute 
sponsored  by  the  American  Association  of  Critical-Care  Nurses,  San 
Antonio,  TX. 

Atherogenesis  2002:  New  Concepts  in  Plaque  Vulnerability  and  C-Reactive 
Protein.  Invited  lecture.  Presented  at  the  New  Cardiovascular  Horizons 
Conference,  New  Orleans,  LA. 

Families:  Friend  or  Foe?  Interventions  for  Family  Members  of  Critically  Ill 
Patients.  Presented  at  the  Currents  Conference  sponsored  by  Region  12  of 
the  American  Association  of  Critical-Care  Nurses,  Lafayette,  LA. 

Anaphylactoid  Syndrome  of  Pregnancy:  A  Devastating  Obstetrical 
Complication  Requiring  Intensive  Care.  Presented  at  the  Currents 
Conference  sponsored  by  Region  12  of  the  American  Association  of 
Critical-Care  Nurses,  Lafayette,  LA. 

Strategies  for  a  Successful  Return  to  School.  Presented  at  the  National 
Teaching  Institute  sponsored  by  the  American  Association  of  Critical-Care 
Nurses,  Orlando,  FL. 

Strategic  Plans  Made  Simple.  Invited  lecture.  Presented  at  the  Region  Fall 
Meeting  sponsored  by  Region  12  of  the  American  Association  of  Critical- 
Care  Nurses,  New  Orleans,  LA. 


287 


2000  Family  Presence  During  Resuscitation.  Presented  at  the  Currents 

Conference  sponsored  by  Region  12  of  the  American  Association  of 
Critical-Care  Nurses,  Lafayette,  LA. 

2000  Cardiogenic  Shock.  Presented  at  the  Currents  Conference  sponsored  by 

Region  12  of  the  American  Association  of  Critical-Care  Nurses,  Lafayette, 
LA. 

1998  Open  Codes:  Family  Presence  During  Resuscitation.  Presented  at  the 

Emergency  Medicine  on  the  River  Walk  Conference,  San  Antonio,  TX. 

1 998  Family  Presence  During  Resuscitation.  Invited  lecture.  Presented  at  the 

Dimensions  in  Critical  Care  Symposium,  sponsored  by  the  Houston  Gulf 
Coast  Chapter  of  the  American  Association  of  Critical-Care  Nurses, 
Houston,  TX. 

1 998  Control  of  Vascular  Complications  After  Cardiac  Catheterization  and 

Angioplasty.  Presented  at  the  Trends  in  Trauma  Nursing  and 
Cardiovascular  Nursing  ‘98  Conference,  Philadelphia,  PA. 

1 998  Predictors  of  Atrial  Dysrhythmias  after  Coronary  Artery  Bypass  Grafting. 

Presented  at  the  Trends  in  Trauma  Nursing  and  Cardiovascular  Nursing  ‘98 
Conference,  Philadelphia,  PA. 

1998  Family  Presence  During  a  Code.  Invited  lecture.  Presented  at  the  Research- 

Based  Fall  Symposium,  sponsored  by  the  San  Antonio  Chapter  of  the 
American  Association  of  Critical-Care  Nurses,  San  Antonio,  TX. 

Funded  Research 


2005-  Linkages  Between  Anxiety  and  Outcomes  in  Heart  Failure.  De  Jong  MJ 
present  (PI),  Moser  DK,  Rayens  MK.  TriService  Nursing  Research  Program 
Graduate  Research  Award,  HU000 1-05-1 -TSOI,  $40,078. 


288 


Research 
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